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Over the Hump 


THIS month the 60th anniversary is being cele- 
brated of one of the most famous and, let us face it, 
controversial events in the history of wireless com- 
munication. It was in December, 1901, that Marconi 
announced that he had been able to receive at St. 
Johns, Newfoundland, the succession of triple dots 
sent out by the 20-kW spark station at Poldhu on a 
daily schedule from 3 p.m. G.M.T. onwards. The 
signals were heard at 12.30 p.m., 1.10 p.m. and 1.20 
p.m. local time on 12th December and again less 
distinctly on the following day. On the 14th Decem- 
ber Marconi abandoned further experiment owing 
to the weather, cabled the news of his success to his 
Company and informed the Press. 

The whole project had been carried through under 
a certain amount of strcas—of time (in order to en- 
sure priority over possible rivals) and of weather. 
Widespread gales had brought down the original 
Poldhu aerial and a smaller temporary aerial had to 
be used; the balloons and kites used instead of tall 
masts at St. Johns had proved to be well nigh un- 
manageable in the winds then prevailing, and the 
variation of capacitance with the pitching of the kites 
prevented the use of the latest syntonic (tuned) 
receiver. The experimenters did have, however, a 
variety of sensitive coherers (detectors). 'Ihese in- 
cluded "microphone" types consisting of loose 
carbon granules or a mixture of carbon dust and 
cobalt filings (Marconi’s own formulation) and a 
sensitive self-restoring type, due originally to Tomas- 
sina and later used by the Italian navy, in which 
a globule of mercury was contained between carbon 
and iron electrodes. All these were used in series 
with a battery and a telephone earpiece—a far more 
sensitive arrangement than the earlier “tapper” 
coherer, relay and morse inker. 

The news which Marconi gave to the world was 
received with astonishment and by his competitors 
with incredulity. But his confidence was unshaken. 
Within three months he had set out to repeat the 
experiment, this time on board the s.s. Philadelphia, 
outward bound, using this time the syntonic receiver 
and the self-restoring Italian navy coherer. In day- 
light signals from Poldhu could be received only up 
to 700 miles, but at night messages were recorded 
on tape up to 1,550 miles, and the letter S signals 
up to 2,099 miles. 

So the scientific sceptics, whose calculations of 
diffraction over a curved surface had predicted 
failure of any attempt to span the Atlantic, were 
refuted. The Canadian Government was sufficiently 
confident to advance £16,000 for a transmitting sta- 
tion at Glace Bay and by successive increases of 
wavelength and power during the next year or two 
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good contact was established at night, but it was not 
until the summer of 1905 that reliable signals were re- 
corded at Poldhu from Glace Bay, with both stations 
in daylight, Eventually the Clifden station took over 
the transmission from this side of the Atlantic and a 
limited public telegraph service was opened in Octo- 
ber, 1907, and an unlimited service from February, 
1908, continued until the Clifden station was burnt 
down in 1922. 

Looking back to that boisterous day in 1901, with 
our present knowledge of radio propagation and of 
the trials and difficulties which followed, we must 
be grateful for the fluke which gave Marconi the 
optimism and courage to persist. He was extremely 
lucky. No one then knew that daylight was the 
worst time to conduct such experiments, bout this 
“mistake” was offset by the fact that he could not 
have chosen a better year than 1901, which was at 
sunspot minimum, or a better month of that year, 
when the absorbing D layer of the ionosphere was 
to all intents and purposes non-existent. The diffi- 
culties in repeating the initial success could be partly 
accounted for by the rise in sunspot activity in the 
following years and it was probably not until increas- 
ing absorption had been overtaken by the rate of 
increase of powers and wavelengths, that the fruits 
of the 1901 experiment were safely gathered. 

To commemorate the anniversary the Science 
Museum, South Kensington, is arranging an exhibi- 
tion of early Marconi apparatus which will be on 
view from 13th December.to 25th January, and on 
the 12th December the Cornish Group of the 
R.S.G.B. in conjunction with the Newfoundland 
Radio Club are planning to exchange messages on 
the amateur bands between Signal Hill and Poldhu. 
This is a most imaginative gesture, and we congratu- 
late all concerned in advance on what will un- 
doubtedly be a successful and enjoyable event. 
Would it be asking too much to suggest that on a 
future occasion, near sunspot minimum, they en- 
deavour with the permission of the P.M.G. to repeat 
the contact on some wavelength between 1,000 and 
2,000 metres, using .at the receiving end all the 
modern techniques, but making the transmitted 
power as near as can be estimated to that of the 
original Poldhu? It is unlikely that the powers that 
be would take kindly to a 20-kW spark but might 
be lenient towards a temporary c.w. transmitter of 
equivalent and therefore lower spectral power level. 
The results would be illuminating and would, we 
think, give added force to Sir Oliver Lodge's assess- 
ment of Marconi's achievement that “it constituted 
an epoch in human history on its physical side, and 
was itself an astonishing and remarkable feat." 
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OPEN LETTER TO 


THE PILKINGTON COMMITTEE 


B7» Concm lee 


CONCERNED as you are to advise about the 
future of our broadcasting service you will doubtless 
have looked closely at its past. And having done so 
you may have concluded that the technical means 
by which broadcasting is consummated has been 
a dominant factor in determining the ends to which 
it has been put. Assuming this is an agreeable con- 
clusion then it follows that the future of broadcast- 
ing will be shaped, in large measure, by the avail- 
able technical facilities. The acceptance of this 
important generality: should excuse the intromission 
of one who was a Founding Father of the B.B.C. 
and who, circa 1925, as the B.B.C.s first Chief 
Engineer, planned a technical system for programme 
distribution which accorded with the ideological 
policies laid down by Lord Reith. 

The creation of the B.B.C. was not, as some have 
pompously stated, “а wise measure of sociological 
planning ” it was in fact a means to solve an intract- 
able technical problem. The original demands from 
private enterprise to be given channels for the 
purpose of advertising greatly exceeded the number 
which could be used simultaneously without mutual 
interference. In these circumstances it was decided 
to grant a monopoly to one organization which was 
ordered to do broadcasting “to the satisfaction of 
the Postmaster General.” ‘This organization was to 
be known as the British Broadcasting Company, 
later on it became the British Broadcasting Corpora- 
tion. 

A strange beast this B.B.C.! By civil service, out 
of compromise, tended in its youth by rich uncles, 
handed over in adolescence to public trustees, 
obedient to a constitution which defies а basic 
principle of democracy, it yet became the fervent 
supporter of free speech; strongly opposed to radio 
advertising yet making large profits through a publi- 
cations department, sailing on “ heedless of the gulls 
Screaming round its mast," and as sensitive to criti- 
cism as a newly fledged debutante, the B.B.C. (may 
it live for ever!) is quintessentially British; and it 
came into being solely because of the limitations of 

‘communications technology. 


Is a Monopoly Desirable? 


But the- B.B.C. no longer enjoys a complete mono- 
poly; to the great sorrow of many sincere folk 
commerce has taken over part of the service (tele- 
vision) and is now insinuating its persuasions to 
have a similar control over a parallel sound- 
broadcasting service; it is up to you to recommend 
what to do, whether to give or to withhold. 

In this connection you are in my.opinion asked 
to answer an unanswerable question, namely, is a 
vicious principle justified by an admirable practice? 
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'The vicious principle is that which gives a single 
authority control over a powerful medium of propa- 
ganda, the admirable practice is demonstrated by the 
way the B.B.C. performs its duties. 

But suppose that technical advances have 
abolished the channel shortage, what then! It 
might be said that, in these circumstances, the 
justification for the B.B.C. no longer exists and 
private enterprise might just as well take over. 
Assuming the abolition of channel shortage I am 
sure that the abolition of the B.B.C. would be an 
altogether retrograde step; while the B.B.C.’s institu- 
tion was fortuitous its demonstrations have earned 
it a respect which should ensure its continuance. 

It is of course possible and moreover, in my 
opinion, essential to preserve the B.B.C. but not 
necessarily by a continuance of its sound-broadcast- 
ing monopoly. It is my belief that freedom, in all 
its implications, is more important than the certainty 
of its abuse; the price of liberty is high but worth 
paying. If the channel shortage could. be abolished 
or alleviated then broadcasting could be refreshed 
from more and more contrasted sources and would 
therefore match the pattern of liberal democracy 
more closely than it can today. 


Criteria for a Democratic Service 


When, some 35 years ago, I was acting as the 
authority's first Chief Engineer, I laid down certain 
principles and, with the limited means at our 
disposal, did my best to see them put into practice. 
These principles, which I consider to be sound even 
today, were that the transmission service should be 
planned so that 

(1) everyone receiving the programmes should be 
assured of a reproduction of them free from 
interference; 

(2) the quality of reproduction, in its faithfulness 
to the original, should, given a good receiver, 
be capable of reaching a high standard; 

(3) that the listeners (in today’s set-up the viewer 
as well) should be given a wide range of 
choice between contrasted types of pro- 
gramme. This implies that the claims of 
minorities are of paramount importance. 

It may be of some interest to examine today’s broad- 
casting service in the light of these principles. 


Interference 


As to clear reception, reception that is free from 
interference, my own experience makes me say 
that while there is a vast improvment now that the 
v.h.f. service for sound broadcasting has been 
instituted. the very fact that quality has greatly 


WIRELESS WORLD, DECEMBER: 1961 


improved makes the occasional unwanted noise and 
variabilities that accompany reception the more 
annoying. Passing motors too often cause plucking 
fingers to tweak my loudspeaker, passing aeroplanes 
pulse-modulate reproduction, a local electric motor 
sometimes imposes a whine while the mains hum 
drugs the ears. I use a low-priced receiver, which 
I suppose is typical of that used by a majority and 
so my judgment is not that of the high-fidelity 
enthusiast which could well be more favourable. 
I do not own a television set but often, by courtesy 
of friends and relations, watch the programmes. 
From time to time I am annoyed by the sudden 
intrusion of snow storms blotting out the picture; 
it could all be better, it has all been worse. 


Quality of Reproduction 


Still making it quite clear that I get my reception of 
sound programmes by the use of .a low-priced 
receiver I would say that the quality of reproduction, 
while it gives a potent reminder of music in the 
original does not allow critical judgment of perform- 
ance. Speech is clear and, apart from occasional 
interference and continuous hum, the latter being 
no fault of the sender, all reproduction has a silent 
background. 

The small screen of a television set is its handi- 
cap. Because of its more comprehensive technical 
characteristics the larger cinema screen and the 
associated tricks of loudspeaker placing and con- 
ditioning makes a contrast to television in its more 
convincing effects upon an audience. This is not 
to say that television is necessarily second rate, it 
is to say that its technical limitations impose a 
greater strain upon the producer to get his effects 
than were more abundant facilities available. 


Range of Choice Between Programmes 


Coming to my third principle, that demanding a 
greater number of and a greater contrast between 
the character of programmes, it seems to me that 
the present lack of choice and the consequent failure 
to cater for minorities, in anything like the degree 
I would favour, constitutes the major criticism of the 
existing set-up. 

There is a large and respectable body of opinion 
which denies the justification for the wide range of 
choice that I believe to be desirable. Strange, is it 
not, to hear the same voices deploring the shrinking 
of the provincial press and at the same time denying 
the need for local broadcasting? The liberal mind 
is often open but, when it receives an impression, 
it is inclined to snap shut and not let go; like those 
flowers which catch flies. It is wrong to assume 
that an increase of facil:ty must imply an increase 
of futility; it can also favour serious causes. Those 
likely to turn up a scornful nose at what they con- 
sider would be the vulgarities which would invade 
a more provident technical system of broadcasting 
will be more likely to welcome the suggestion to 
increase the time given to, for instance, educational 
programmes. My occasional overhearing and over- 
seeing these programmes has convinced me of their 
value and, believing as I do, that the most important 
aim of present day sociological organization should 
be in furthering education, in the full meaning of 
that term, I therefore believe that the provision of 
more channels and their use for education would 
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be a major contribution to the community's eventual 
health and happiness. 

The B.B.C. has given us a fine example in cater- 
ing for a minority by its institution of the Third 
Programme, but it is sad that lack of channels makes 
it necessary to use the Third Programme wavelength 
for other purposes. Not that these other purposes 
are inferior, they too cater for minorities, but if only 
there were more channels there would be no reason 
to dilute one type of programme by another and 
another by one. 

Is it not true that there is constant compromise 
with respect to the demands of Welsh cultural bodies 
to possess an exclusive channel for their use, and is 
it not desirabie that they should? 

The vulgarities which wouid doubtless invade 
other channels would seem to me to be an inevitable 
consequence of satisfying a majority. Why baulk 
the fact that the majority is not cu.tured and why 
not see that the problem of making it more apprecia- 
tive is much deeper than shoving “cuitchar” at it? 
The way to abolish the gutter press is to abolish the 
gutter, not the press. 


Summary of Desirable Characteristics 


Summarizing the examination of contemporary 
practice in the light of my three principles shows 
that interference, while not a serious matter, too 
often diiutes the pleasures of looking and listening, 
that the quality of reproduction given by an ordinary 
set, while adequate, leaves a good deal to be desired 
and that the range of contrasted types of pro- 
grammes available for choice is woefully limited. 
‘Thus we could make an embracing summary by 
saying that what is needed is the provision of not 
only more channels but channels relatively clear of 
interference to which are coup:ed receivers which 
do more justice to the potentiaiities of good апа іу, 
inherent in the transmission, than do the average 
types in use today. How to achieve these aims 
demands some clear thinking. 


Wire Broadcasting 


It is obvious that the use of conductors (wire net- 
works) to join the output from microphone (or 
camera and microphone) to the househoid receiver 
has potential merit. Interference can be virtually 
done away with, aeroplanes cannot modu.ate waves 
passing in conductors, induced voltages from 
domestic machines are of such relatively low inten- 
sity as to be dominated by the wanted signais, while 
the authority responsible for the design and main- 
tenance of the receiver can assure the user good 
quality reproduction. A further merit of the use of 
wires is that the number of channels that can be 
made available is certainly greater than tkat pro- 
vided by radio as it exists today. These are pureiy 
technical advantages; there are contrasting dis- 
advantages. 


Objections to Wire Broadcasting 


Concerned only with technical issues the disadvan- 
tage of the use of conducting networks for the 
dissemination of programmes is that the wires will 
not reach economically beyond the confines of a 
densely populated area. Concerned with commer- 
cial vested interests there is opposition to wire brcad- 
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casting by those who profit from the manufacture 
‚апа sale of radio receivers. 

If for no other reason than that portable sets and 
car radios cannot be served by the wire it would be 
plain silly to consider shutting down the radio 
senders. This must set a limit to the oppositions of 
vested interests, but without doubt it persists. Per- 
haps it may be lessened by the popularity of the 
transistor portable. 

But some of the arguments advanced against wire 
broadcasting demonstrate in their futility how fear- 
ful its opponents can be. When I was proselytising 
wire broadcasting a serious writer, whose strictures 
were published in a respectable technical journal, 
argued how dangerous it was to suggest setting up 
a system which could be so easily seized by a dic- 
tator, or a would-be one. This argument neglected 
the point that a pirate radio station could be far 
more widely heard than transmissions through wires 
and that once a dictator had power it would not 
only be the broadcasting services that he comman- 
deered. And as to the use of radio receivers to pick 
up encouraging messages from abroad, if the country 
were enemy-occupled it is certain that jamming 
would be used if the occupying authorities thought 
it to be worth while. 


Use of the Eléctric Power Network 


К. E. Н. Carpenter and І. devised, circa 1930, a 
system for diffusing sound programmes through the 
electric power network. Fortunately for the Trade, 
it was found that an Act of 1882 forbade the prac- 
tice, and in a Parliamentary debate Members demon- 
strated their loyalty to vested interests and refused 
to repeal the Act. So much for the liberty of 
inventors. 

I see from your terms of reference that you, as a 
committee, are required to consider the use of wires 
for disseminating programmes. Well! Well! 


ts 
Use of the Telephone Network 


It was suggested, circa 1930, notably by the British 
Post Office, that the telephone network could be 
used for distributing programmes. The frequencies 
of the carrier waves injected into the network were 
to be within the long-wave band, i.e. those used by 
radio senders such as Droitwich, Hilversum, Paris. 
The reception would be available on an ordinary 
radio set equipped with a long-wave switch which 
was plugged into the network. It would appear that 
the Italian authorities already have such a system. 

The limitations of the scheme are, of course, that 
it is available only to telephone subscribers. I 
should think also that if the subscribers’ telephones 
were served by open-wire conductors that there 
would be severe interference from long-wave senders 
of telegraph signals but I am prepared to be wrong. 
Also, of course, the quality of reproduction would 
be typical of the ordinary radio set. 


Overlapping in the Absence of Planning 


The fact that the wire broadcasting method is 
chiefly practicable in urban areas makes one ask if 
it is reasonable to-deny a facility to some because it 
cannot be given to all. The Corporation under- 
standably considers it as a duty to spread its radio 
service throughout the territory for which it is 
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responsible, but it is questionable whether this prac- 
tice need be carried so far as to cause overlapping 
and, therefore, in a national sense, unnecessary 
expenditure. In recognizing this problem I suggest 
in my summing up, the formation of a technical 
committee of all the talents to plan a national system 
of programme distribution, taking into account local 
conditions and modern technology. 


Potentialities of Centrimetric Wave 
Broadcasting 


In contrast to the use of wire networks to increase 
facility it may be of interest to consider a scheme, 
impractical, perhaps, but worth describing, relying 
upon the use of centimetric-wave radio. The tele- 
communications engineer will agree, other problems 
inherent in the scheme assumed solved, that the use 
of centimetric waves to carry programmes would 
allow the simultaneous diffusion of enough pro- 
grammes to satisfy the most importunate desire for 
increased facility. The basic problem would be to 
avoid shielding, meaning the casting. of radio 
shadows by buildings, hills and so forth. "There is 
an analogy with light. A single source of light sus- 
pended above a densely populated area would 
illuminate some parts but cast shadows in others. 
A canopy of light over the whole area would dis- 
perse the shadows and create a uniform illumination 
everywhere below it. Centrimetric waves would not, 
to their advantage, cast such clear-cut shadows as 
light, but the analogy is a fair one. 

According to my suggestion a number of senders, 
transmitting centimetric waves, would be installed 


on high buildings, towers, hills and high ground, and 


would thus spray the houses of an urban area with 
their radiations. The sending. aerials would com- 
prise a number of half-wave types interconnected 
by folds of conductors not contributing to radiation 
and would be extremely efficient. Only the receiving 
aerials would be directional, looking like pudding 
basins and oriented to catch the strongest signal; 
they would be coaxially connected to the house- 
holders’ receiving sets. These aerials would be less 
conspicuous than those picking up television trans- 
missions today. 

Interference would be negligible and quality of a 
high standard. The simplicity of the senders would 
make it practicable to leave the installation- un- 
attended as is successfully done with more complex 
equipment. 

The disadvantage of the scheme, assuming that 
the effects of shielding could be wholly overcome 
(which is doubtful) is that the area over which the 
signals would be received would be limited to urban 
areas. But as I read the last sentence it struck me 
that we need not be too pessimistic about rural 
areas; on a clear day and standing on the heights 


of hills and mountains it is surprising how far one 


can see. Centimetric waves penetrate fog and rain 
and so the analogy of sight need not deny the prac- 
ticability of the suggestion to serve rural as wel] as 
urban areas by these very short waves. There 
would be shielding everywhere but in what degree? 
The experts will give you the answer. 

The adoption of centimetric waves would, of 
course, mean radical and costly changes to, our 
present-day transmission system; perhaps in time the 
medium- and long-wave stations might be shut down 
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leaving only those using v.h.f. to serve portables and 
car radios. 

It is said, moreover, that there are more important 
uses for centimetric waves than their employment 
in the broadcasting service—one can guess what 
these more important uses might be and feel that 
іп a sane world. . . . But the world is not, in some 
aspects, sane. 


Television—Lines and Colour 


On other issues the future of television and 
recommendations about lines and colour must 
engage your attention—I saw a comparison of pic- 
tures using 405 and 625 lines. My impression was 
that there was a distinction without much difference. 
It would seem to me to be advisable to recommend 
the 625-line system for no better, but no worse 
reason than that the majority of other systems 
throughout the world use the greater number of 
lines—export and all that. 

And colour! No sane person would argue that, 
other things being equal, the introduction of colour 
to television would be anything but desirable. But 
other things are not equal and should make one 
pause. 

I was particularly struck by the implication of a 
polemical question put to me by an American 
engineer: * Would you," he asked, *pay two to 
three times more to see a colour film than you 
would to see a black and white?” I said, “Certainly 
not" and so drew the obvious conclusion that it 
was not worth paying two or three times the cost 
of a normal type of television receiver to get colour 
reproduction. If it cost no more to produce colour 
the debate would hinge upon the quality of the 
picture, but in the circumstances the cost factor is 
dominant. 


Eckersley's Law 


In spite of the dominance of the cost factor I go 
further in questioning the advisability of setting up 
a colour transmission service in what I consider to 
Ље the present inadequate state of its development. 
I cite Eckersley's law defining an enjoyment factor. 
The law is that the product of the value of two 
numerics one proportional to the fidelity of repro- 
duction and the other to the intrinsic interest in the 
matter reproduced is equal to a constant. "Thus 
delight in the fidelity of reproduction of a dull pro- 
gramme compensates precisely for its dullness; con- 
versely the outpourings of transcendental talent, or 
the demonstrations of dramatic interest, heard 
through distortion, has an enjoyment constant of 
equal value to that derived from “dull” multiplied 
by “ iun 

The impact of an exciting programme can be 
considerable, colour or no colour, and if the colour 
is of poor quality it subtracts from not adds to 
excellence. I have seen silent films in black and 
white which have stirred far more emotion in me 
than the most orchidaceous all-talking, all-singing, 
all-dancing affairs the impact of which is made by 
exuberance and elaboration. “The play's the thing ” 
and one’s sensibilities can be awakened by sim- 
plicity allied with taste without need for adventitious 
aids. Putting aside considerations of cost and 
quality the potential delights of witnessing a colour 
television broadcast from, for instance, the Chelsea 
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Flower Show can be sympathetically appreciated 
but, as I see it, the result, in present-day colour, 
would be an oleographic horror; I would not pay 
an extra penny piece to see it. So let us wait a 
while, wait for technical developments reducing cost 
and improving quality. 

'These views will be unpopular but may perhaps 
seem the sounder when my critics are confronted by 
a dealer whispering the cost of a colour receiver. 

In my view the efforts expended in developing 
colour television would be better devoted first to 
increasing the area of the television screen. While 
agreeing that there is a practical maximum to screen 
size I feel it has not yet been reached. I have 
listened with respectful attention to theories about 
subtended angles related to distance separating 
viewer and picture and have been told that a bigger 
screen viewed at a larger distance gives no better 
impression than a smaller looked at from a lesser 
distance, but I remain unconvinced. Наз it not 
been said that it can be proved from a law of aero- 
dynamics that a bumble bee cannot fly but the 
bee, not knowing the law, goes on flying? 

Improvements in television technology, namely, 
colour and larger screens demand a wider sideband. 
Thus my basic plea for more channels, if accepted, 
would imply a wider total spectrum to contain all 
broadcast transmissions. If this spectrum were 
wide enough then there would be room not only 
for more but for wider channels; and centimetric 
waves would provide this wider spectrum. 


A Committee of All the Talents 


Have I by now succeeded in drawing a single thread 
of argument through the warp and woof of my 
discursions? Have I convinced a reader that the 
potentialities of broadcasting have not yet been 
fully realized because of the restrictions of its tech- 
nology? 'The sheer weight of tradition has so far 
confined the service within narrow limits and de- 
prived it of a full exhibition of its powers. And if 
restriction has been inherent in tradition can we 
dismiss tradition and discover a way to expand the 
technical means at our disposal so as to give a new 
stimulus to broadcasting? 

Had I my way I would attempt to gather together 
a technical committee of all the talents and ask it 
to frame a plan capable of giving a majority of 
listeners a multi-programme service. 

The basic difficulty in achieving a plan is the 
rivalry of vested interests be they of prestige or 
profit. I see the B.B.C. is anxious to demonstrate 
an ability to provide local programmes and estimates 
that it will cost £30,000 a year to stir the blood of 
Bournemouth. Would not a local committee be the 
right authority to provide occasional local pro- 
grammes and get the money to run them from local 
advertising? This in passing, but as an example of 
rivalry rather than combination. 

Is it necessary to be so tender about vested in- 
terests be they of commerce or prestige? To form 
our technical committees we have bodies skilled in 
installing and running wired systems; the Indepen- 
dent Television Authority could surely subscribe 
ideas, the B.B.C. stands in its integrity as the most 
experienced body concerning all aspects of broad- 
casting, the Post Office could add its quota of ex- 
perience in the linking of studio output with trans- 
mitter input; in sum could not a combination of 
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authorities frame à national plan оѓ broadcasting 
to provide a wider range of programme distribution 
than exists today? 


Conclusions 


In all I have said the principle that liberty is of 
paramount importance rules my thinking. That its 
abuse is often nauseating is obvious but for the sake 
of principle must be tolerated. The B.B.C. sets an 
admirable example and because it must choose it 
must also refuse; without selection it would be 
formless. I doubt very much whether a continuing 
insistence upon uplift lifts up anything, but I pas- 
sionately support the B.B.C.’s policy. But there 


are other’ policies; let us benefit by them as well. 

Open up the channels then and let the flood of 
opinion, the phases of art, the dichotomies of poli- 
tics, the shocks of minority opinion be diffused to 
the public and broadcasting will be the greater for. 
it. But find the best advice how to achieve these 
ends technically. 

Yours sincerely, 


3. €. вене 


BEGINNINGS OF THE B.B.C. 


'The History of Broadcasting in the United Kingdom: 
Vol. L—The Birth of Broadcasting. By Asa Briggs. 
Pp. 425+ xiii; 50 illustrations. Oxford University Press, 
Amen House, Warwick Square, London, E.C.4. Price 
428, 


This is the first volume of a projected series оп the 
history of broadcasting which will carry the story up 
to the ending of the B.B.C. monopoly in 1955. The 
present book covers the background, origins, organiza- 
tion and administration of the service up to the end 
of 1926, when the British Broadcasting Company be- 
came the Corporation, 

In writing this volume Professor Briggs has drawn 
on much unpublished. material, including Lord Reith’s 
diary. He has produced a highly detailed and extremely 
well-documented study which puts order into the con- 
fused and confusing story of how broadcasting started. 

Even before the B.B.C. was formed at the end of 
1922, opposition had come from every conceivable 
quarter; the press and news agencies, the Services, the 
entertainment industry, the gramophone companies and 
others voiced their objections. Тһе opposition “ dis- 
played a remarkable variety of fears and prejudices”. 
Just as America had “blundered into chaos", so, it 
seemed, * British broadcasting was to be forced into a 
strait jacket". Highly restrictive rules were either 
proposed or put into effect at various stages; for 
example, the ban on controversy and on the broad- 
casting of news which had not already been published 
in the press. Hours of transmission were severely 


restricted and frequent breaks in programmes were 
required. 

There were money troubles as well. The Company 
was * arbitrarily Sal inequitably financed”, partly by 
a share of the licence fees and partly from royalties on 
receivers sold by member-firms. But “ piracy" was 
widespread; for this the public was not enurely to 
blame, as there was great confusion over the different 
forms of licence, particularly that for home constructors. 
_ In the face of all these difficulties a lesser man than 
the first General Manager might well have given up the 
struggle. “Reith did not make broadcasting, but he 
did make the B.B.C.” He emerges from this book, 
not as the ruthless autocrat of popular fancy in the 
mid-1920’s, but as the skilful, patient and resilient 
negotiator and administrator who set the pattern for 
the public corporation while the B.B.C. was still a 
commercial company. 

If Reith (ably backed on the technical side by P. P. 
Eckersley, the B.B.C.’s first chief engineer) emerges as 
the hero of the book, it is pleasing to observe that Prof. 
Briggs finds no real villain, though clearly he considers 
the Post Office control to have been at times rather 
heavy-handed. Of the radio-electric companies who 
put up the money at the start, he says: “ For bearing 
[the risk of initiating a broadcast service] the ‘Big 
Six’ received no concessions. Together they made up 
a monopoly, but it was a monopoly which enjoyed no 
monopoly profits and few monopoly privileges. It was 
the Post Office who did best financially out of m a d 


"RADIO AND ELECTRONIC 


THE widening sphere of activities encompassed by the 
term “radio experimenter " is reflected in the title of the 
seventh edition of this very popular work. “ Radio and 
Electronic Laboratory Handbook," by M. G. Scroggie, 
B.Sc., M.LE.E. is a completely revised and enlarged 
version of the earlier editions. The no-nonsense 
approach is retained, and although the discussion is as 
thorough and complete as in many more self-consciously 
“long-haired ” books, the treatment is considerably more 
lucid and unobscured by jargon than is usually the case. 

The author discusses the setting-up of an experimental 
laboratory, with suggestions for the choice of relevant 
instruments. The latest types of measuring instruments 
are described, with many references to commercial pro- 
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LABORATORY HANDBOOK” 


dücts, and several circuits for items of test gear are 
included. A chapter on the provision and use of standards 
is followed by discussions of the measurement of circuit 
parameters, equipment characteristics and signal 
measurements, at all frequencies up to v.h.f. The record- 
ing, examination and interpretation of experimental 
results are dealt with, and an extremely comprehensive, 
80-page reference section contains most of the informa- 
tion that one never seems to be able to find when it is 
wanted. New sections include those on digital equip- 
ment, and the testing of semiconductors and f.m. 
receivers. 

The book is published for “ Wireless World ” by Iliffe’ 
Books Ltd., and costs 55s. 
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TECHNICAL NOTEBOOK 


New Distortion Criterion discussed 
in an article under this tide by E. R. 
Wigan in the April and May 1961 
issues of Electronic Technology is 
that the subjective unpleasantness of 
a distorted sound is assessed from the 
rate of deviation (with time) of the 
distorted sound from what the 
listener considers to be a normal un- 
distorted sound. If we interpret this 
criterion simply as the ‘rate of change 
of the difference between the dis- 
torted and undistorted signals, the 
unpleasantness should increase both 
with signal frequency and amplitude 
and both these effects were confirmed 
(the latter indirectly). The effect on 
the criterion of the listener’s opinion 
of normality was shown by present- 
ing him with a distorted background. 
This he took to be normal, thus re- 
ducing the subjective unpleasantness 
of other more distorted sounds. 
When, with an unknown- language, 
very little opinion of normality was 
possible, listeners found it very diffi- 
cult to make any assessment of the 
distortion, By changing the back- 
ground, the memory time for such 
impressions of normality was found 
to be of the order of four seconds. 
A subjective grading of unpleasant- 
ness suggested that this was propor- 
tional to the square of the rate of 
deviation from normality. A sug- 
gested mathematical criterion which 
is consistent with these and other 
results is C,— n'(p,—:)95 summed 
for all terms from n=2 onwards for 
which p,>t, where n is the harmonic 
number, p, the percentage amplitude 
of the nth harmonic compared with 
the undistorted signal, and : the just 
audible percentage harmonic distor- 
tion (under the conditions of the ex- 
periment). The rate at which the 
individual terms decrease due to a 
finite t can be found by comparing 
signals of different bandwidth. In 
this way the minimum audible 500c/s 
distortion was estimated as 0.3%. 


Fire and Water, especially salt 
water, are two of the classic elements 
which are usually regarded as fatal 
to electronic apparatus. But this is 
not necessarily true, as has been 
recorded in the February 1961 issue 
of the American Naval Research 
Reviews. The first step in the pro- 
cess is the immersion of the equip- 
ment which has been damaged by 
fuel oil, smoke and tars from fires or 
salt water in an emulsion of chemi- 
cals containing a hydrocarbon sol- 
vent (to remove the “greasy” 
substances) and water (to dilute and 
carry away the salt water) А sur- 
face active agent holds the solvent 
and water in emulsion until an oil- 
fouled surface is contacted when the 
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solvent is released, Ultrasonic agita- 
tion is employed to “scrub” the 


apparatus and, when primary clean- 


ing is complete, the emulsion is 
flushed away either by a water 
sprayer or again by ultrasonic agita- 
tion in an immersion tank. 

The majority of the flushing water 
is then blown out by oil-free com- 
pressed air and the remainder is 
removed by a water-displacing com- 
pound. This either physically dis- 
places the water or, in deep inter- 
stices, combines with it to form a 
substance known as an azeotrope, 
which has a lower boiling point than 
water and, when її evaporates, 
carries off the water with it. А 
drying period in a warm “oven” 
completes the process and the water- 
displacing composition leaves behind 
a corrosion- and moisture-resistant 
film. More than 90 per cent of 
equipment damaged by fire but not 
actually burned in the U.S.S. Con- 
stellation is being recovered satisfac- 
torily by this rehabilitation process. 


* Aperture Distortion " occurring in 
television systems causes lack of 


'sharpness in the picture: the effect is 


due to the finite width of the 
camera spot “gradually” moving 
across a black-white’ boundary and 
so “slowly” changing the output 
signal from black through grey to 
white. This is corrected by elec- 
tronic artificial sharpening of transi- 
tions, but usually the technique is 
applied only to the higher frequen- 
cies, that is, those representing ver- 
tical transitions. In journal of the 
S.M.P.T.E. for June 1960 W. G. 
Gibson and A, C. Schroeder suggest 
correction for the effect of the aper- 
ture in the vertical direction, i.e. on 
horizontal edges. 

Correction is achieved by deriving 
a "detail" signal by subtraction of 
adjacent lines from each other (thus 
leaving only the change that -has 
Occurred between the lines), and this 
signal is mixed with the original 
signal so as to reinforce the transi- 
tion. Naturally, this involves the 
delaying of whole lines of the picture 
so that the detail signal can be de- 
rived апа used: quartz-crystal 
mechanical lines are used, operating 
at about 30 Mc/s. 


The technique does not suffer from . 


some of the defects inherent in cor- 
rection for vertical edges: for in- 
stance, the signal-to-noise ratio is not 
markedly degraded. Also it has the 
advantage that it can be used on 
a composite signal (including colour) 
so that only one unit is required 
for all signal sources at a station. 
'The authors hold out the hope that 
the system may help to reduce the 


*]ininess" of images by compensat- 
ing at the transmitter for a dispiay- 
tube spot expanded in the vertical 
direction. 


First Colour TV Receivers available 
for sale from the Zenith Radio Cor- 
poration in U.S.A. use a new colour 
demodulator system. This employs 
two “sheet-beam” valves (Type 
6JH8) which have, additional to the 
usual valve structure focus, accelera- 
tor and deflector electrodes and two 
ап‹ аеѕ Тһе electron beam, con- 
trolied in intensity by the first grid, 
is forced into flat or sheet-like form 
by the focusing section and speeded 
up by the positive potential on the 
accelerator. Potentials applied to the 
deflectors switch the beam from one 
anode 'to the other. 

For colour demodulation two 
colour-difference signals, R-Y and B- 
Y, are applied to the control grids 
of the two valves. "These signals are, 
of course, on the 3.58 Mc/s sub- 
carrier and are in phase-quadrature 
(90* difference) with one another. 
The deflector plates are energized 
from the local oscillator synchronized 
with the “burst,” or colour phase- 
reference, signal, the R-Y stage with 
a direct push-pull output, and the 
B-Y with a push-pull quadrature out- 
put. Thus the beams modulated 
with the colour difference amplitudes 
are switched from one anode to the 
other of the sheet-beam valves, so 
giving outputs which are of opposite 
polarity. The four outputs consist 
of B-Y and R-Y signals direct and 
two “negative” signals, from which 
G-Y is obtained, for application to 
the c.r.t. control grids. Тһе lumi- 
nance or Y signal is applied to the 
c.r.t. cathode. The use of the sheet- 
beam valves saves two waveform in- 
verter stages which are otherwise 
necessary to obtain the G-Y signal. 


Meter Relay—the MagTrack—in- 
troduced by the Weston Instrument 
Division of Daystrom increases the 
normally rather low contact pressure 
produced between a moving meter 
pointer and a fixed contact pointer 
both by attaching to the pointer a 
soft iron bead which is attracted by a 
magnet attached to the fixed pointer, 
and by means of a second aiding coil 
(suitably wound on the same frame 
as the measurement coil) which is 
energized on contact. The magnet 
provides sufficient force (4/30 mgm) 
to break through any insulating film 
which may have accumulated on the 
contacts and the additional pressure 


.(&2 gm). provided on: contact by 


the aiding coil moves the flexible 
contact to provide a wiping action. 
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І.Т.А. Plan for V.H.F. and U.H.F. 


EXPANDING THE TELEVISION SERVICE AND CHANGING LINES WITHOUT DUPLICATION 


T HE Television Advisory Committee in their 1960 
report emphasized the importance * of planning the 
use of Bands IV and V (and when the time comes 
the re-engineering of Bands I and III) from the 
start as an integrated whole.” They also stated 
(paragraph 32) * If 625-line standards were adopted 
for the higher bands then eventually they would 
need to be introduced into Bands I and III in 
order to achieve a single standard. We [the Com- 
mittee] consider that such a changeover is capable 
of àchievement given a long-term programme in 
which the aim and phases are made clear to all 
concerned and as a consequence have the full co- 
operation of the broadcasters, the viewers апа the 
radio industry." 

The drafting of a detailed plan did not come 
within the terms of reference of the T.A.C., but 
there has subsequently been no lack of proposals 
and counter-proposals from various authorities and 
from industry. Some of these have been quite com- 
plex and have involved the starting of a third service 
in Band III, duplication of the existing services in 
Bands IV and V and an eventual reshuffle of these 
services between u.hf. and v.h.f. 

'The Independent Television Authority, while not 
dissenting from the T.A.C. recommendations for an 
eventual change to 625-line standards, has in the past 
advocated delay in its adoption, until a scheme could 
be evolved which, as it was one of the first to point 
out, avoided “the absurdity that, if we changed the 
national line system, we must approach the point 
at which we have emptied our best television fre- 
quencies in Bands I and III of all television." It 
now puts forward a scheme which permits an early 
start of new programmes on 625 lines (which it 
now positively endorses as desirable for the future), 
which avoids any transfer of the two established 
national services from Bands I and III and which 
gives a practicable interpretation of the T.A.C. 
recommendations. 

The LT.A. proposals contained in a pamphlet 
«“ 405:625. А plan for changing to 625 lines while 
retaining v.h.f. transmission" issued last month are 
basically as follows (and we quote): 


So that we may continue to use the v.h.f. bands 
with their substantial advantages and avoid the dupli- 
cation of services, the Authority proposes for con- 
^ideration that there should be designated a * 405-625 
transition period," during which existing 405-line sets 
would wear out physically. This period would last 
for seven to eight years. At the end of the period, 
all transmissions would become 625-line, and all 405- 
line transmission would cease. This change would 
take place on an ** appointed day." During this tran- 
sition period, the following arrangements should be 
systematically introduced: 

(i) At all the existing v.h.f. transmitting stations of 
both the B.B.C. and ІТ.А., “shadow” plant, con- 
sisting of new transmitters and aerials arranged for 
625-line operation on their appropriate new v.h.f. 
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channels, should be installed. This would enable the 
two existing services to be switched simultaneously 
and without interruption to 625-line transmission on 
the appointed day. 

(i) There should be placed on sale from the start 
new dual standard receivers capable of 625-line re- 
ception in v.h.f. and u.h.f., and also capable of receiv- 
ing the existing services as they are today transmitted. 
It should be the plan that these dual standard re- 
ceivers, by the normal process of replacement, should 
have supplanted the existing 405-line v.h.f. receivers 
by the appointed day. 

(ii) As early as possible, the planning and building 
of a national network of u.h.f. stations should begin, 
and arrangements be made for the introduction area 
by area of one or two new programmes on 625 lines. 
'The network of u.h.f. stations should be progressively 
expanded to give as much coverage as possible, making 
the best pace that proved practicable. 


The LT.A. point out that the pace will be 
governed by the success or otherwise of acquiring 
sites for the thirty or more u.h.f. stations, additional 
to those on existing v.h.f. sites, which will be needed 
to give national coverage. It is estimated that nine 
of these lie within the boundaries of National Parks 
and at least five more near areas of natural beauty. 
These are difficulties which face any extension of 
the television services into Bands IV and V. 

Advantages claimed for the I. T.A. proposals are: 


(i) The superior v.h.f. bands.are retained in perma- 
nent use without interruption for two of the national 
services. М 

(ii) The temporary duplication of two services, with 
the formidable waste of capital, revenue, and man- 
power involved, is avoided. New v.h.f. transmitters 
and aerials must, of course, be installed at the existing 
v.h.f. stations to provide the “shadow” equipment 
eventually to be used to take over and transmit the 
present two services on 625 lines on their new v.h.f. 
channels, but this provision is far less costly than the 
transfer of these services to a u.h.f. network of stations, 
only some twenty main v.h.f. stations for each of the 
present two programmes needing to be so equipped 
compared with the sixty-four main u.h.f. stations re- 
quired to give approximately the same coverage. 

(ш) The permanently heavier running costs of an 
all-u.h.f. transmission system are avoided, and so is 
the liquidation of the v.h.f. stations. 

(iv) Duplicated transmissions require standards 
conversion, which further degrades the picture quality 
of the already lower grade 405-line service, and this 
degradation is also avoided. 

(v) The transition to 625 lines could be achieved 
much more quickly, perhaps in half the time, for the 
termination of 405-line transmission would not have 
to wait for the completion of coverage by the u.h.f. 
625-line transmissions. The shadow plant could be 
installed comfortably within seven or eight years. It 
is difficult to see how the building of the u.h.f. net- 
work could take less than twelve to fifteen years. 

(vi) The new type of dual standard v.h.f.-u.h.f. 
receiver produced during the transition would be basi- 
cally similar to those required by Continental and 
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Commonwealth countries, so their export would be 
assisted. The 405-line facility would simply be left 
out for export and finally, after the switch to 625 lines, 
it would be left out for the home market as well. 


The design of the proposed new British receiver 
and thie sequence of events in the changeover plan 
are envisaged in the following terms: 


It is, of course, an essential part of the plan for 
retaining v.h.f. for the main British services that the 
standard receiver becomes and remains a v.h.f.-u.h.f. 
set if there are also to be u.h.f. services. The method 
of transition here proposed requires the incorporation 
of a small but essential additional piece of equipment 
in the new dual standard receiver. Over and above 
its ability to receive, or be converted to receive, the 
new 625-line u.h.f. services, the new set must also be 
capable of receiving, or of being converted to receive, 
the present two services when, on the appointed day, 
they are’ switched to 625 lines on their new v.h.f. 
channels. Provided that the parameters (the vision- 
sound carrier spacing, the width of the vestigial side- 
band, the polarity of vision modulation and the choice 
of frequency or amplitude modulation for the sound 
channel) adopted for the 625-line transmissions in 
both v.h.f. and u.h.f. are the same, this addition is 
both easy and cheap to provide, the cost being in 
terms of shillings rather than pounds. It involves no 
more than the equipment of the normal v.h.f. turret 
tuner with two additional *unchristened" channel 
positions, marked “X” and * Y," not initially fitted 
with coils. During a period of a year or more before 
the appointed day for changing the present two ser- 
vices to 625 lines on their new v.h.f. channels, local 
dealers would progressively clip in to these * X " and 
“Y?” positions the coils or “ biscuits " needed for the 
two new 625-line v.h.f. channels to be used in the 
area of the set. The task of the dealers would be 
eased by arranging for the "shadow " 625-line trans- 
mitters to radiate trade test transmissions on their 
new v.h.f. channels each morning, instead of the 405- 
line transmitters as at present, this practice being put 
into operation in all areas a year or so in advance 
of the appointed day. This is no new process for 
dealers. They have already experienced it several 
times on a smaller scale for, when the I.T.A. has 
opened new transmitting stations, many thousands of 
so-called multi-channel sets in the new area needed 
coils to be clipped in to unequipped positions on their 
v.h.f. turret tuners to enable them to receive the new 
channel. In these areas the dealers were able to 
accomplish this task in a few weeks, but no one will 
wish to underestimate the careful and efficient plan- 
ning, by manufacturers and dealers alike, necessary to 
repeat the process on a national scale. Indeed, the 
feasibility of the plan rests on this particular opera- 
tion. It would be a substantial alleviation that all 
receivers sold a few years before the appointed day 
would already have had their * X ” and “ Y " positions 
fitted with the necessary coils by the manufacturers, 
for the new channels would by then have been made 
known to them. 

Whatever method of transition is chosen, it is little 
use to pretend that the complications will not be 
painful for the broadcasters, the manufacturers and 
the public alike. Equally, whatever method is chosen, 
the operation will be expensive. These considerations 
make it all the more important that, when the end 
is reached, it should be the ideal end, and not the 
second best end, shortsightedly determined by the 
choice of what might seem the easiest way out during 
the transition. History already contains a bitter lesson 
for us. Our present dilemma is the direct result of 
the great technical catastrophe of sixteen years ago, 
when television broadcasting was resumed on 405 
lines at a time when refined line systems were per- 
fectly feasible. The choice of the relatively coarse 
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line system with which we are already technically dis- 
satisfied then seemed the easiest way out. It will now 
cost many millions to correct matters. It would be 
tragic to fall into a second error by finding ourselves, 
at the end of the period of transition, with a broad- 
casting system that was still technically defective. If 
we are to make the change at all, we should steadily 
ask what it is we wish to have in the end, and we 
should accept whatever transitional complications are 
necessary in order to reach it. 'This end, it is the 
argument of this present paper, is a 625-line broad- 
casting system making full and continuous use of the 
v.h.f. bands, in which the two main services have 
been uninterruptedly contained. 


Ме do not go all the way with the LT.A. in 
condemning the restarting of television in 1946 on 
405 lines. Мог are we convinced that the advantages 
of a change now to 625 lines will outweigh the dis- 
advantages of the “expensive and painful compli- 
cations " which will bear heavily on all concerned— 
not least on the public. It is true that we might 
have adopted a higher standard in 1946, but we 
could not have been expected to guess that the 
figure of 625 would be the one to find favour. If 
any other standard than 405 had been adopted it 
would have been the American 525, the only other 
higher standard then in the running. 

Whatever may be the final conclusions about our 
line standards, we have no doubts about the desir- 
ability of extending the television services by the 
provision of more channels, the case for which has 
been so ably stated by Capt. Eckersley elsewhere 
in this issue. This will certainly cost a lot of money, 
and if the need for larger pictures and a higher line 
standard are part of the bargain, then there can be 
little doubt that the I.T.A.’s latest proposals provide 
the best solution so far advanced. 


FRAME-GRID AERIALS ?— These five helical aerials have been 
designed by Cossor Radar & Electronics and are for use by the 
War Office at the Guided Weapons Trials Establishment on the 
coast of Anglesey. They will operate in the frequency range 
100—400Mc]s employing circular polarization and will be 
for telemetering missiles. 
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AIRBORNE HOMING SYSTEM 


USE OF 


BY Н. M. BOYLE,* B.Sc., A.Inst.P. 


= principle of measuring phase difference 
to provide direction finding information is well 
known. A new method for achieving the measure- 
ment was developed by Johnson and Berestord of 
R.A.E. in 1952 and is covered by British Patent No. 
787,894. It invoives the use of a phase-shifting 
network between two aerials used for the reception 
of the transmission on which it is required to home. 
Subsequent developments by the Plessey Co. have 
used the phase-shifting network principle in air- 
borne homing equipments but the associated cir- 
cuitry, both of the phase-difference measurement 
and of the equipment as a whole, has been much 
simplified and is described below. 


AERIAL STARBOARD 
AERIA 
^05 (wt+) aa COS wt 


Skc/s SWITCHING WAVEFORM 


4 


Fig. 1. Circuit for modulating a receiver carrier to provide 
homing information 


'The method of phase measurement takes the 
following form, the circuit being shown in Fig. 1. 
The diodes MR1 and MR2 are made to conduct 
alternately by the application of a low frequency 
switching waveform. The r.f. output can therefore be 
expressed as: 

cos (wt) + cos (et + à + ¢)— 


Diode MR2 conducting f (1) 
cos (wt + Ф) + соз (et + p= 
Diode MRI conducting a. (2) 


where «c refers to the carrier frequency of the 
received transmission, $ is the phase delay of the 
signal at the port aerial relative to that at the star- 


* Тһе Plessey Co. Ltd. 
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A PHASE-SHIFTING NETWORK 


board aerial and ф' is the delay contributed by the 
phase shift network. This results in a square wave 
modulation of the carrier at the switching frequency 
and at a depth depending on 4. When Ф = 0 the 
two expressions above are equal and the modulation 
depth is zero. For any other value of 4, positive 
or negative, the modulation depth will increase, 
and the modulation is in phase, or in anti-phase, 
with the switching waveform according to the 
sign of ¢. Thus the phase difference has been 
transformed into a modulation of the carrier and 
homing information provided. This can be seen 
by expanding expressions (1) and (2) above: 


i oo Qt + $+ Ф), = | 9| (з) 
2 2 
Кылы: E u шр |-835| (4) 

These can be rewritten as: 
A cos E 9) (5) 
and A cos Б 3 | E (6) 


For negative values of ¢ expressions (5) and (6) 
may be written as: 


os SE s su ә. (1 
and A cos ш — =. = (8) 
which become: 

A cos |- eit = A cos ` ($ = $9) (9) 
and Acs| 6259] — woe ui È %) (10) 


These expressions аге (5) and (6) reversed and 
the phase of the modulation is therefore changed 
for negative values of ¢. | 

For completely satisfactory operation of this 
circuit ın the u.h.f. band (225-4 0Mc/s) several 
points were investigated and a summary of these, 
and their solution, is now outlined. 

It can be seen that it is essential to maintain the 
symmetry of the circuit, so that the indication of 
heading zero is not affected. At these frequencies, 
lead inductance and stray capacitance assume major 
importance and it was with a view to controlling 
these and maintaining symmetry that a “ block ” 
form of assembly.was adopted. This method has 
the added advantage that the block acts as its own 
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ds 
F à DELAY LINE 
IN LAMINATE 


Ry, R4, C,, MRI а MR2 
(INSIDE BLOCK) 


5kc/s 
V. SWITCHING 
> INPUT 


\ 
R.F. OUTPUT SOCKET 


I HT us AERIAL INPUT 


STARBOARD 
AERIAL 
Fig. 2. Practical assembly of the circuit in Fig. ! 


jig during assembly. Briefly, the resistors R, and 
R, and the diodes MR, and MR, are mounted in 
holes bored in a block of aluminium, the hole 
dimension being chosen to give an air-spaced trans- 
mission line, in association with the components 
and their leads, to give optimum performance over 
the band. 'The delay line consists of a brass horse- 
shoe embedded in a dielectric of glass fibre laminate 
and spaced by the dielectric from the ground plane 
(the aluminium block) to give the required charac- 
teristic impedance. The assembly is shown at Fig. 2. 

The choice of diode in itself constituted a major 
problem at the time (1956). The requirements are 
low forward resistance and high back impedance. 
The Transitron T19G diode was chosen finally, 
having a mean forward dynamic resistance of 60 
and a minimum back impedance of 400 О (capacitive). 
Germanium diodes were found more suitable than 
silicon because of their lower cut-on voltage in 
the forward direction, which eases the requirements 
for the switching waveform. Failure to cut the 
diode on quickly will result in “holes” in the 
carrier at 10kc/s, which were considered undesirable. 

The choice of ¢ and ¢’ is affected by a number 
of factors, but in practice the aerial spacing was 
chosen to be 20 cm, which gives ¢ a value of approxi- 
mately 96° at 400Mc/s at 90° heading. The delay 
¢’ was chosen as 13.6 cm, giving 65° at 400Mc/s. 

Some points of interest are worth noting before 


leaving this part of 

the circuit. 
MODULATOR 
MULTIVIBRATOR 


PORT 
The switching fre- AERIAL 
quency, although un- 
critical, is chosen to 
be approx. 5.0kc/s, 
which is outside the 
normal audio pass 
band of the associated 
receiver. 
The circuit intro- 
duces a certgin r.f. 


STARBOARD 
AERIAL 


Fig. 3. Block diagram of 
homing system 
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loss which is of no importance except in areas of weak 
signal. If it is desired to restore the signal to its previ- 
ous level, an r.f. amplifier of good noise figure must 
be incorporated. This was done in one of the 
Plessey developments, the amplifier being tunable 
and controlled by the associated transmitter-receiver. 

It should be noted that the circuit in no way 
affects the normal intelligence on the carrier and 
that only very heavy modulation will affect the 
homing function, resulting in a loss of homing 
sensitivity. 

The complete system is shown in Fig. 3. The 
5kc/s modulated carr er is passed into the associated 
receiver for demodulation. The demodulated 5kc/s 
square wave is taken out via a stage provided speci- 
fically for the purpose and passed back to the Homing 
Unit, where the signal is fed to a phase sensitive 
bridge. The 5kc/s switching waveform is also 
applied to the bridge, via a delay, to compensate 
for the phase delay suffered by the signal waveform 
in passing through the receiver. The resulting 
d.c. ouput is proportional to the amplitude of the 
signal wave form (provided that the signal waveform 
is small compared with the switching waveform) 
and of a polarity depending on the sign of ¢. The 
d.c. output is applied to a Standard Service I.L.S. 
Indicator (Туре 7 or 9024) for display in the pilots 


cabin. 


The Homing equipment derives its power supplies 
from the associated receiver and is controlled by the 
receiver’s control unit. The power requirements 
are small, being 0.37A at 28V for heater supplies 
and approx. 12mA at 225V h.t. 

It can be seen that having chosen ¢’ to be satis- 
factory at 400Mc/s, the phase delay introduced by 
the delay line is less at 225Mc/s. In addition, the 
fixed spacing of the port and starboard aerials 
means that for a given heading error, the value of 
$ is also less at the lower frequencies than at the 
high. Thus there is an inherent change in homer 
sensitivity (d.c. output versus heading error) over 
the band. Since it is desirable to have a sensibly 
constant output for a particular heading, regardless 
of operating frequency, a potentiometer has been 
fitted to the receiver, controlled by the frequency 
setting elements of that receiver. This potentio- 
meter is used to control the gain of the 5kc/s signal 
amplifier in the Homing Unit, as the carrier frequency 
is varied. 

It should be borne in mind that the system just 
described is not necessarily restricted to the u.h.f. 
band, although modifications to the delay line length 
and the aerial spacing would be required. 


RF. AMPLIFIER 
(OPTIONAL) RECEIVER 


5kc/s 
HOMING SIGNAL 
PHASE- 
SENSITIVE 


BRIDGE 


NORMAL 
AUDIO 
OUTPUT 


A.F AMPLIFIER 
& CATHODE 
FOLLOWER 


D.C. OUTPUT 
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WORLD OF WIRELESS 


LE.E. and Electronics 


THE scheme put forward some months ago by 
the I.E.E. for the reorganization of the Institution 
to give a stronger emphasis to its “ electronics ” acti- 
vities has now been approved by its members. 
Privy Council permission has to be sought but, in 
the meantime, plans are going ahead for the intro- 
duction of the scheme next October. 

The present four Specialized Sections (Measure- 
ment and Control, Electronics and Communica- 
tions, Supply, and Utilization) will be replaced by 
three Divisions: (i) Electronics, (ii) Power, and (iii) 
Science and General. Each Division will work 
through about ten relatively specialized Professional 
Groups. The number and scope of these groups 
“can be modified quickly to reflect any change of 
emphasis in the technological scene.” 


Dual-Standard TV in Eire 


TELEFIS EIREANN (Irish Television Service) as 
already announced will ultimately adopt the 625- 
line television standard and their first two stations 
will therefore be equipped for both 405- and 625- 
line transmissions. They have placed a £175,000 
contract for four 625-line television transmitters and 
associated equipment with the Pye Group. At two 
of the Eire stations, at Mount Kippure, near Dublin, 
and at Truskmore Mountain in Co. Sligo, a “ com- 
bining unit” will be used to allow radiation of 405- 
and 625-line transmissions simultaneously from a 
*dual standard" aerial The other two 625-line 
equipments ordered are for stations at Mount Lein- 
ster, Co. Carlow, and Mullaghanish Mountain, Co. 
Cork. Proposed date for the commencement of 405- 
line programme transmissions from the television 
station at Kippure is December 3151. Test trans- 
missions are being radiated in Channel 7 with hori- 
zontal polarization, between the hours of 11.30 a.m. 
and 1 p.m., also from 3 p.m. to 5 p.m. and 6.30 p.m. 
to 7 p.m. 


* Random Radiations " 


'THIS is the first issue since January 18th, 1935, in 
which “ Diallist’s” contribution “Random Radia- 
tions” has not appeared. As a result of ill health, 
and at his own request, he has felt obliged to relin- 
quish the task of sustaining this regular feature. 

As some readers may know, “ Diallist " is the pen 
name of Major R. W. Hallows, M.A.(Cantab.), 
M.I.E.E., who, in addition to his regular contribution 
to Wireless World, has also frequently written under 
his own name. Опе of his special interests is bat- 
teries, and he was, for some 30 years, European 
consultant to the Burgess Battery Co. Inc. 

Throughout the war Major Hallows, who is 76, 
was in the Royal Artillery and was for some time 
Chief Instructor, Radar, at the. 6th A.A. Group 
School He is the author or joint author of a num- 
ber of books, including * The Oscilloscope at Work," 
“Introduction to Valves” and “Radar Simply 
Explained.” 
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Pay TV Tests ? 


A PLEA to the Postmaster General for a licence to 
allow relay undertakings to conduct an experimental 
field test of Pay TV by wire was made by Barry 
King, chairman of the Council of the Relay Services 
Association, at the Association's annual luncheon 
on November l4th,.at which Miss Mervyn Pike, 
Asst. P.M.G., was principal guest. Miss Pike had 
herself referred to the potentialities of Pay TV 
in her speech. The number of homes in this country 
served by wire television. systems is now over 
500,000; about 95% of all subscribers to television 
and sound relay systems in the U.K. are served by 
members of the Association. 


Instruments for Export 


SOME 150 delegates, representing over 70 scientific 
instrument manufacturers and a number of Govern- 
ment research establishments, attended the tenth 
annual convention of the Scientific Instrument 
Manufacturers’ Association at Eastbourne from 
November 15th-18th. The theme was “export.” 
After the opening session, which was addressed by 
Sir Charles Fitton, past president of the Institute 
of Export, and representatives from the goversments 
of the U.S.A., Sweden and Australia, the delegates 
were free to attend the meetings of tke three 
specialized panels (technical, marketing апа 
economics) which ran concurrently. 

The first session of the technical panel was 
addressed by G. W. A. Dummer, of the Royal 
Radar Establishment, on the subject of design for 
export. By-way of introduction he mentioned that 
6-395 of all equipment delivered to the R.R.E. under 
contract was outside tolerance or not working. 
Manufacturers may be interested to learn that the 
results of the R.R.E.’s specialized tests on a variety 
of apparatus are readily available. 

Other sessions of the technical panel dealt with 
the * requirements of the overseas user," * problems 
of overseas manufacture " and * after sales service." 


B.B.C. Portsmouth Exhibition.—The B.B.C. is stag- 
ing a public exhibition ar the Guildhall, РЕИС, 
from November 29th to December 2nd, from 12 noon to 
10 p.m, daily. B.R.E.M.A. are supporting the show and 
nineteen manufacturers will be exhibiting their radio 
and TV receivers. The B.B.C. is to relay TV and sound 
programmes direct from the Guildhall and the f.m. 
signal from Rowridge will also be .provided for 
demonstrating radio. 


I.T.A. Selkirk Station.—A temporary 200ft mast at 
the Independent Television Authority's Selkirk station 
will come into operation at the beginning of December. 
A permanent 750ft tower is being built which it is hoped 
will become operational not later than March 1962. 
'The signal radiated from the temporary mast will be on 
Channel 13, vertically polarized, and e.r.p. will be 4kW, 
to ре increased to 25kW when the permanent mast is 
used. 
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Microwave Valves Conferences.—September 1963 has 
been chosen as the date for a Conference on the Design 
and Use of Microwave Valves and an associated scientific 
exhibition, which is being. organized by the Electronics 
and Communications Section of the Institution of Elec- 
trical Engineers. It will be held at Savoy Place, Lon- 
don, W.C.2. The next in the series of international 
conventions on microwave valves is to be held at The 
Hague, Holland, from September 3rd-7th, 1962. The 
I.E.E. also announces that a Conference on Components 
in Microwave Circuits will take place in London in 
September 1962. 


Radio & Television Servicing.— The report on the 
servicing examinations held in May by the City and 
Guilds of London Institute and the Radio Trades Ex- 
amination Board records that of the 2,068 candidates 
who sat the intermediate written exam. 1,108 (53.6%) 
passed. 'The 1960 figures were 560 entrants, 336 (60%) 
passes, Of the 717 who took the final examination in 
May 285 (29.8%) got a first class and 367 (51.2%) second 
class pass. This is the first year of the combined sound 
radio and television syllabus. 


Radio Amateurs Examination.—The Standard of 
papers submitted at the examination, conducted by the 
City and Guilds in May, “showed a welcome improve- 
ment over that of last year”, says the report. A total 
of 1,251 entered and 866 (69.2%) passed compared with 
1,274 and 699 (54.9%) in 1960. 


The Physics of Semiconductors is the subject of an 
international conference, which is to be held at the 
University of Exeter from July lóth-20th, 1962. It is 
being organized under the auspices of the International 
Union of Pure and Applied Physics by the Institute of 
Physics and the Physical Society, 47 Belgrave Square, 
London, S.W.1. Provisional programmes and applica- 
tion forms may be obtained from the Administration 
Assistant at the aforementioned address. 


The F.B.I. and its Japanese counterpart, Keidanren, 
are to make efforts *to realize at an early date a freer 
flow of trade between the two countries by progressively 
reducing and ultimately eliminating import restrictions 
and conducting orderly marketing, and to promote 
economic co-operation and technical links between the 
two countries by encouraging closer contact and fuller 
understanding between the industrialists of both 
countries.” Following a visit by Sir Norman Kipping, 
Director-General, and J. R. M. Whitehorn, Deputy 
Overseas Director, the Federation has published a report 
entitled “А Look at Japan." Copies, price 10s, are 
available from the F.B.L, at 21 Tothill Street, London, 
S.W.1. 


Domestic Receiver Design.—Papers of particular 
interest to those in the "entertainment radio and tele- 
vision industry " are being sought for the I.R.E. Chicago 
Spring Conference on Broadcast апа Television 
Receivers, arranged for June 18th and 19th. Offers of 
papers, including a 50-100-word summary, should be sent 
to Al Cotsworth, Zenith Radio Corporation, 6001 West 
Dickens Avenue, Chicago 39, Ill, as soon as possible. 


Television in South Africa will not arrive for at least 
another five years owing to the heavy cost of installa- 
tion, stated Dr. P. J. Meyer, chairman of the board of 
the South African Broadcasting Corporation, on his 

' return from a two-month trip abroad to study radio and 
television techniques. 


The B.B.C. has placed an order for ten Marconi 
250-kW short-wave transmitters which use vapour- 
zooled triodes made by the English Electric Valve Com- 
pany. The new transmitters form part of a re-equip- 
ment programme for the B.B.C.’s External Services 
transmitting stations; six will be installed at the Wooffer- 
ton station, which is used to relay the Voice of America, 
and two each at Daventry and Rampisham, Dorset. 
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‚week January 8th-12th inclusive. 


U.S.S.R. Academy of Sciences were hosts to Pro- 
fessor Т. Kilburn and Dr. D. B. С. Edwards of the 
University of Manchester, when they travelled to 
Moscow recently to deliver a series of lectures on the 
Ferranti Atlas electronic digital computer. Ten lectures 
were given altogether, over a period of five days, to an 
audience of technologists and engineers at the Institute 
of Precise Mechanics and Computing Technique in 
Moscow. Discussions showed that the Russians have a 
different approach on the general philosophy of com- 
puter design. 'Their policy is to build separate 
machines for scientific and data processing applications, 
and they are putting a great deal of effort into the 
development of faster storage and other components. 


Colour Television test transmissions on 405 lines from 
the Crystal Palace transmitter were restarted by the 
B.B.C. in October. They are conducted from 1600 to 
1630 on Mondays to Fridays. A simplified explanation 
and also a detailed specification of the system employed 
are available from the Engineering Information Depart- 
ment, Broadcasting House, London, W.1. The detailed 
specification is given on Information Sheet 2202/2. 


The Scottish Electrical Training Scheme, launched 
some six years ago to train executives for the member 
firms in Scotland, has made outstanding progress, re- 
ports J. S. Hastie, of Scottish Cables Ltd., current chair- 
man of directors. He said the 119 graduates and students 
attending the recent fifth annual conference was the 
highest figure since the start of the scheme, and it was 
planned to encourage volunteers for higher advanced 
courses to qualify graduates for the top posts in the in- 
dustry and a start would be made shortly on an advanced 
mathematics course to meet this need. S.E.T.S. also 
plans to train one overseas student each year, returning 
him to his own country to work, as a gésture to the 
electrical industry abroad. 


Westinghouse Schools Training Course.—A further 
* Introduction to Industry " training course will be held 
by Westinghouse at their Chippenham Works during the 
This is for sixth- 
form boys taking G.C.E. “A” level examinations in 
Science subjects in 1963. Applications should be 
addressed to the Personnel Superintendent, Westing- 
house Brake & Signal Co. Ltd., Chippenham, Wilts., by 
December Ist. 


Norwood Technical College, London, S.E.27, is intro- 
ducing the first of two six-lecture evening courses on 
transistors on January 16th. The first course covers 
fundamentals and the second, beginning on February 
27th, applications. The fee for each course is 10s. 


Medium-wave DX.—A “set listening period” from 
0100 to 0300 G.M.T. on December 2nd has been 
arranged by the group of DX enthusiasts which issues 
the monthly duplicated news sheet “ Medium-wave 
News”. Reports of long-distance reception will be 
welcomed by K. Brownless, 7 The Avenue, Clifton, 
York, who edits the news sheet. 


WHAT THEY SAY 


Component Research.—‘“It is perhaps not widely 
known that the British Electronics Industry spends out 
of its own resources a greater percentage of its gross 
turnover [on reasearch and development], approximately 
12%, than any other industry in the United Kingdom." 
—A. Е. Bulgin, president of R.E.C.M.F., at the opening 
of the Stockholm component exhibition. 


Problems for Pilkington.—* Never in the long history 
of committees and commissions have so many problems 
been compressed into so few words.”—-Miss Mervyn 
Pike, Assistant P.M.G., referring to the terms of refer- 
ence of the Pilkington Committee at the Relay Services 
Association luncheon. 
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Personalities 


Sir Gordon Radley has succeeded Lord Nelson of 
Stafford as chairman of Marconi Instruments, Marconi 
Marine, and English Electric Valve Company and has 
also been appointed depu:y chairman of Marconi's 
W/T Company. Lord Nelson has also retired from the 
chairmanship of Marconis W/T and is succeeded by 
his son the Hon. George Nelson. Other appointments 
tó the Boards of the subsidiaries of the English Electric 
Company include :— Е. М. Sutherland as deputy chair- 
man and Dr. E. Eastwood as a director of Marconi 
Instruments; P. L. de Laszlo as deputy chairman of 
E.E. Valve Со.; and D. P. Furneaux as managing 
director designate of Marconi Marine in succession to 
R. Ferguson who retires at the end of the year. 


J. Н. Westcott, B.Sc., D.I.C., Ph.D., M.LE.E, who 
is 41, has had the title of Professor of Electrical En- 
gineering in the University of London conferred on him 
in respect of his readership at Imperial College. Dr. 
Westcott, after post-graduate research оп  servo- 
mechanisms at the college and at the Massachusetts 
Institute of Technology, joined the Government scienti- 
fic service in 1942 and was for some time at what is 
now R.R.E, Malvern. He was on the Control Com- 
mission for Germany in 1945/6. Dr. Westcott, who is 
chairman of Feedback Ltd., of Crowborough, Sussex, 
was responsible for the setting up of the control systems 
laboratory at Imperial College which he joined in 1950. 


В. J. Hitchcock, M.A., A.M.LE.E, consultant to 
Cable and Wireless where he was for some time en- 
gaged on radio-frequency allocations and radio propa- 
gation problems in general, has recently visited the 
Bell Laboratories in America io study the problems 
of satellite communications. Mr. Hitchcock, who has 
represented C. & W. at many international conferences 
and is a member of several study groups of the C.C.LR., 
has contributed articles to Wireless World on various 
aspects of international teiecommunications. Не is a 
member of the Committee set up by C. & W. to consider 
“what part, if any, the company should take in the 
provision of satellite relays.” The committee is presided. 
over by H. C. Baker, a director, and among the eight 
members is P. A. C. Morris, who is in charge of the 
company's radio propagation section. 


John V. Dunworth, C.B.E, M.A., Ph.D, F.Inst.P., 
A.M.LE.E. the new deputy director of the National 
Physical Laboratory, was throughout the major part of 
the war working on the development of radar; first with 
the Admiralty and later with the Ministry of Supply at 
R.R.E. He succeeds Dr. С. С. Macfarlane, who, as 
announced recently, is going to Malvern as director 
of RRE. Dr. Dunworth, who is 44, graduated at 
Cambridge University in 1937 and did post-graduate 
research under Lord Rutherford. After the war he 
returned to Cambridge to take up his Fellowship at 
Trinity College and was appointed a demonstrator in 
physics іп the Cavendish Laboratory. He joined Һе 
Atomic Energy Research Establishment in 1946, and 
since 1959 has been deputy director of the Atomic 
Energy Establishment, Winfrith. 


R. E. Fischbacher, B.Sc., A.M.J.E.E., has been appoin- 
ted an assistant director of the British Scientific Instru- 
ment Research Association which he joined in 1957 
as head of the Electronics Department, Educated at 
the Royal College of Science and Technology, Glas- 
gow, and the University of Glasgow, Mr. Fischbacher 
served for 12 years in the Admiralty Signal and Radar 
Establishment as a member of the Royal Naval Scientific 
Service before joining the B.S.I.R.A. 
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Air Comdre. A. С. P. Brightmore; M.Brit.I.R.E., 
Director of Electronics Research and Development (Air) 
in the Ministry of Aviation, and Air Comdre. F. E. Tyn- 
dali, B.Sc., Director of Radio at the Air Ministry, have 
exchanged posts. Air Comdre. Brightmore, who is 53, 
has been in the Ministry of Aviation since 1958 having 
previously served for two years as chief signals officer 
of the 2nd Tactical Air Force. At one time he com- 
manded No. 3 Radio School, R.A.F., at Compton Bas- 
sett, Wilts. Air Comdre. Tyndall, who is a member 
of the Post Office Frequency Advisory Committee, has 
been in the Air Ministry directorate of radio since 
April 1959. He is 48. 


Frank Poperwell, Assoc.Brit.I.R.E., who recently 
joined the Derritron group of companies as technical 
sales supervisor, has now been appointed general man- 
ager of Reslosound Ltd. (a member of the group). Prior 
to joining the group a few months ago he was with the 
G.E.C. for 35 years where he was technical supervisor 
of the Sound Equipment Division. L. W. Murkham, 
founder of Reslosound recently sold his interest in the 
company to the Derritron group. 


C. J. Salvage contributes to this issue a constructional 
article on a transistor communications receiver which 
he designed for use with a 6-band minia:urized trans- 
mitter. He is a keen s.s.b. amateur transmitter (his call 
is G3HRO) and in 1956, using his own s.s.b. equipment, 


‘participated in the first six-continent R/T link-up on 20 


metres, The receiver described, and its associated 
transmitter, was awarded first prize at the National 
Mobile Rally at Woburn Abbey in September. Mr. 
Salvage is chairman of the Aquila Rad:o Club of the 
Inspection Branch of the Ministry of Aviation where he 
has been employed since 1940. 


'T. H. Whitaker, who has been with Cossor Radar 
& Electronics since 1957, is going to New Zealand early 
next year to supervise the installation of eight meteoro- 
logical radars, three of which will be on the islands 
of Fiji, Funafuti, and Rarotonga. He will also instruct 
staff of the N.Z. Civil Air Administration on the handling 
and servicing of the equipment. Mr. Whitaker, who is 
32, was trained as a radar mechanic in the R.A.F. 


T. H. Whitaker W. P. Raffan 


W. P, Raffan, B.Sc., A.InstP., has been appointed 
head of the newly formed Solid State Division of 20th 
Century Electronics. He was formerly with Rank 
Cintel where, during the past three years he has been 
engaged in the development of solid state devices. 
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Eric К. Cole C.B.E, M.Brit.I.R.E., has resigned 
from the position of deputy chairman of British Elec- 
tronic Industries Ltd. (the holding company formed on 
the merger of Pye and Ekco a year ago) and also from 
the chairmanship of E. К. Cole Ltd. and its subsidiaries, 
which include Ekco Electronics Ltd. and 20th Century 
Electronics Ltd. Mr. Cole, who was elected an honor- 
ary member of the Brit.I.R.E. in 1959 “in recognition 
of his services to the radio and electronics industry and 
profession,” founded the company bearing his name in 
1926 when he was 25. He was appointed a Commander 
of the Order of the British Empire in 1958. The chair- 
man of B.E.I. is C. О. Stanley, chairman and managing 
director of the Pye Group. 


C. J. Maurer, B.Sc(Eng), A.M.LE.E, of Romford, 
Essex, and W. T. Warnock, A.M.I.E.E., A.M.Brit.I.R.E., 
of Stone, Staffs., both Post Office engineers, have re- 
ceived the Insignia Award in Technology from the City 
and Guilds of London Institute (C.G.I.A.). Mr. 
Maurer jo:ned the Post Office Engineering Department 
in 1939, where he returned in 1946 after war service 
as a radar mechanic in the R.A.F. He is now an 
executive engineer and for the past six years has been 
working on the introduction of “international sub- 
scriber dialling”. Mr. Warnock, who joined the Post 
Office in 1933, has been on the staff of the P.O. Central 
Engineering Training School at Stone since 1958, 
where he is now deputy principal. 


News from Industry 


Associated Television has formed a new wholly 
owned subsidiary, Planned Holdings Ltd., to integrate 
the technical and marketing resources of all the firms in 
its Planned Group of companies. This new company 
will be responsible for the future development of the 
Group into the field of sound and music services. Mem- 
ber companies of the Planned Group are Planned Music 
Ltd. (Muzak background music system), Planned Com- 
munications Ltd. (line networks) and Planned Equip- 
ment Ltd, (Audiomatic automatic audio-visual selling 
and communication system). J. B. C. Bennett, B.Sc. 
(Eng), A.M.LE.E. has joined the board of Planned 
Music Ltd. D. Humphriss and Н. F. Mould, who were 
until recently in the Sound Equipment Section of the 
G.E.C., have joined the Planned Group of companies. 
Mr. Humphriss is regional liaison engineer and Mr. 
Mould public address engineer. 


G.E.C.  Telecommunications Group.—Two new 
operating companies, G.E.C. (Telecommunications) Ltd. 
and G.E.C. (Electronics) Ltd., have been formed by the 
General Electric Company to take over the activities of 
its Telecommunications Group. Co-ordination and 
direction of these companies will be undertaken by a 
newly formed holding company, G.E.C. (T. & E.) Hold- 
ings Ltd. О. W. Humphreys has been appointed execu- 
tive chairman of the holding company and chairman of 
the two new operating companies. W. A. C. Maskell 
is director of the holding company, C. Riley director and 
general manager of G.E.C. (Telecommunications) Ltd., 
and R. J. Clayton director and general manager of G.E.C. 
(Electronics) Ltd. Brigadier John Clemow has been 
appointed engineering director of the latter company. 
The headquarters of G.E.C. (Telecommunications) Ltd. 
wil be at G.E.C. Telephone Works, Coventry, and of 
G.E.C. (Electronics) Ltd. at Union Works, Wembley. 


Cossor Board Appointments—As a result of the 
purchase of A. C. Cossor Ltd. by Raytheon Company, 
of Massachusetts, U.S.A., the following have been 
elected to the board of A. C. Cossor:—Charles F. 
Adams, chairman of the board of Raytheon; Richard E. 
Krafve, president of Raytheon; and Dr. Carlo L. Calosi, 
vice-president of Raytheon. Raytheon have already an- 
nounced their intention of preserving the identity of the 
Cossor Group. Major-General Sir Miles Graham con- 
tinues as chairman and James S. Clark as managing 
director. 


English Electric in France—A new company, La 
Compagnie Continental D'Equipements Electriques 
(C.E.E.) has been formed by the English Electric Com- 
pany and the French firm, Les Exploitations Electriques 
et Industrielles, to manufacture electric and electronic 
control equipment for France and the Common Market 
countries. 
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Plessey—A.T.E.—Ericsson Merger.—Completion of 
the merger between the Plessey Co. Ltd., Automatic 
Telephone & Electric Co. Ltd., and Ericsson Telephones 
Ltd., has been effected, and it is announced that A. Е. 
Roger, A.T.E. chairman, and Sir Harold A. Wernher, 
chairman of Ericcson, have been appointed to the Plessey 
board of directors. 


Decca Record Company's group net profit for the 
year ended March 31st is £1,249,229 as compared with 
£1,260,729 for the previous twelve months. Consoli- 
dated trading balance was higher at £3.7M (£3.4M), 
but exports, including £1.4M (£2.3M) to the U.S. and 
Canada, were lower at £7.1M (£8.1M). 


International Rectifier —Corporation.— Consolidated 
sales and earnings for the year to June 30th show a 
sales increase of 11% over the previous twelve-month 
period, and a profit margin of 7.4% after taxes. The 
Corporation, with headquarters at El Segundo, Cali- 
fornia, U.S.A., has a 50% share in International Recti- 
fier Co. (Great Britain) Ltd. with Metal Industries Ltd. 
having a similar interest. 


Solartron Sold To Schlumberger.—Firth Cleveland 
have sold for just under £2M their 56.7% holding in 
the Solartron Electronic Group to Schlumberger of 
Houston, Texas, who themselves were linked recently 
with the American Daystrom company. Firth Cleve- 
land acquired their controlling interest in Solartron two 
years ago. Schlumberger has other interests in elec- 


tronics and instrumentation both in the U.S.A. and 
Europe. 


Console of the 34-channel sound mixer manufactured by Pye 
for the Elstree Studios of Associated Television. Іп addition to 
providing mixing facilitles for studio microphones it also 
provides echo effects and talk-back facilities. 
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S.IL.M.A. Delegation to Italy .—In 1960, only 8% 
of the scientific instruments imported into Italy came 
from the U.K. compared with 35% from west Ger- 
many and 21% from the U.S.A. In an effort to remedy 
this a delegation of the Scientific Instrument Manufac- 
turers’ Association of Great Britain visited main Italian 
cities recently to discuss marketing problems and to 
collect information on the instrument needs of Italian 
research programmes and industry. 


Cambridge-C.G.S. is the title of a new company 
formed jointly by Cambridge Instrument Co. Ltd. and 
Istrumenti Di Misura, C.B.S. Located at Casoria, 
near Naples, the company will initially manufacture 
instruments based on Cambridge designs. English 
members on the board of ‘Cambridge-C.G.S. are Dr. Р. 
Dunsheath, H. C. Pritchard and W. E. Lamb. 


T.C.C.—Sprague Exchange. Тһе Telegraph Con- 
denser Company and the American Sprague Electric 
Company have recently agreed to a mutual exchange 
of technical * know-how,” whereby the two organiza- 
tions will share their research and manufacturing 
experience. Т.С.С. are the sole distributors in the 
U.K. for Sprague products. 


Raytheon Company are to acquire all of the assets of 
Rheem Semiconductor Corp., a subsidiary of Rheem 
Manufacturing Company, at Mountain View, California, 


Marconi Cameras For ITN.—Four Marconi Mark IV 
television cameras ordered by Independent Television 
News are now in use at the ITN headquarters in Tele- 
vision House, Kingsway. This is part of a general re- 
equipment of ITN’s facilities to enable them to carry 
out more ambitious programmes. The installation has 
been designed by ITN’s own engineering staff and will 
be their first use of 4iin image orthicon cameras. 


Hudson Electronic Devices Ltd., who specialize in 
the design and manufacture of v.h.f. radio-telephone 
equipment, have received an order from the Home 
Office, worth nearly £30,000, for 200 of their Type 
АМ112 mobile 15-W equipments to be used by the 
Police. This follows a similar order last year. 


E.M.I. Electronics Ltd. have been awarded a £30,000 
contract by the Independent Television Authority for 
the installation of a 450ft tower and aerial array in 
Jerscy, Channel Islands. 


I. S. B. Transmitters.—Marconi’s are to supply to the 
Admiralty a large number of 500-W m.f./h.f. independ- 
ent sideband communication transmitters of a new type, 
NT204, which embody contmuous tuning from 240kc/s 
to 24Mc/s. Value of order is about £90,000. 


Manchester Min‘cabs have been equipped with 
Storno-Southern f.m. transistor radio telephones. A 
25-W base station at Gorton feeds a standard centre-fed 
dipole aerial mounted on an 80ft mast, and ranges 
of up to 30 miles are being obtained. 


British Communications Corporation, a subsidiary of 
Radio & Television Trust, has recently obtained a large 
contract for the supply of v.h.f. transmitter/receivers 
Type A.40 to the British Army. 


Pickering Cartridges.—Goldring Manufacturing Com- 
pany, of Leytonstone, London, E.11, advise that they 
are now marketing certain items of the American 
Pickering range of audio equipment in this country. 
'These include the Unipoise 198 integrated arm and 
cartridge and a selection of Pickering cartridges. 


Walmore Electronics Ltd., of 11-15 Betterton Street, 
London, W.C.2, have been appointed by Siemens & 
Halske A.G., west Germany, as U.K. representatives 
for their transmitting and special receiving valves, 
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Metal oxide film resistors developed in the U.S.A. 
by Corning Glass Works, are being manufactured in 
the U.K. by Jobling and marketed by Electrosil Ltd., 
of Colnbrook By-Pass, Slough, Bucks. The latter com- 
pany was formed recently by Corning in association with 
James A. Jobling & Co. Ltd. 


Tape heads manufactured by Wolfgang Bogen 
G.m.b.H. of Berlin, previously available through 
Gopalco Ltd., are now obtainable from R. H. Cole 
(Overseas) Ltd., 2 Caxton Street, Westminster, London, 
S.W.1. (Tel.: Sullivan 7060), who have been appointed 
sole U.K. agents. Components made by Bogen in- 
clude mono and stereo heads for domestic tape 
recorders, erase heads and a range of single and mul- 
tiple heads for professional applications. 


ETEL Sales Move.—Electronic Tubes Ltd. advise 
that ihe sales and technical information office of their 
Instrument Cathode-Ray Tube Division is now at 80 
New Oxford Street, London, W.C.1 (Tel: Langham 
0800). 


New Telephone Numbers.—The Gresham Lion 
Group of Companies, Gresham House, Hanworth, 
Middx., advise their new number is Feltham 3655. 
(The telephone number of Gresham Transformers Ltd. 
continues as Feltham 6661.) Mullard Equipment Ltd., 
Crawley New Town, Sussex, have had their number 
changed to Crawley 28787. 


Ampex Great Britain Ltd., which is responsible for 
the sales of Ampex equipment in the U.K., has moved 
to 72 Berkeley Avenue, Reading (Tel.: Reading 55341). 


Dawe Instruments Ltd. have moved from Harlequin 
Avenue, Brentford, to Western Avenue, Acton, London, 
W.3 (Tel.: Acorn 6751). 


Lee Products (Gt. Britain) Ltd. have transferred from 
Longford Street, N.W.1, to new offices at 10-18 Clifton 
Street, London, E.C.2 (Tel.: Bishopsgate 6711). 


OVERSEAS TRADE 


1962 Near East International Fair is to be stáged in 
Tel Aviv, Israel, from June 5 to july 5, when Western 
visitors will find the opening times a little strange. 
They are 4 p.m, to midnight except on Saturdays, when 
they will be sunset to midnight. Electrical, cooling, 
heating and radio and TV products will be exhibited in 
a wide range of merchandise. British participation is 
being organized by Industrial & Trade Fairs Ltd., Com- 
monwealth House, New Oxford Street, London, W.C.1. 


Marconi's were responsible for equipping Ghana's 
new external broadcasting station, with its four 100-kW 
transmitters capable of world coverage. Marconi’s have 
also been awarded a contract by the Ghana Posts & 
Telegraphs authorities for the supply and installation 
of a twin-path v.h.f. multichannel radio-telephone system 
to link the Volta river dam area with Accra, the capital. 
The carrier equipment will be provided by the Auto- 
matic Telephone & Eleciric Company. 


W. G. Pye Get Russian Order.—Following an en- 
quiry received at the British Trade Fair in Moscow 
this year, an order for industrial pH measuring, record- 
ing and controlling equipment worth £15,000 has been 
obtained by W. G. Pye & Co. Ltd. from the official 
U.S.S.R. buying agency, Mashpriborintorg. 


Danmarks Radio, the Danish state broadcasting ser- 
vice, has placed an order with E.M.I. Electronics Ltd. 
to supply four 4lin image orthicon camera channels for 
use in the Copenhagen studios. 


The Roya! Malayan Navy has selected Decca True 
Motion marine radar for the six new fast patrol craft 
now on order from Vosper's. 
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Transistor High-Fidelity 


Pre-Amplifier 


By В. TOBEY, m.a. and J. DINSDALE, в.а. 


COMPREHENSIVE INPUT/EQUALIZING CIRCUITS, TONE CONTROLS AND FILTERS 


I: the following article details are given of the 
design of a pre-amplifier, incorporating all the usual 
facilities, for use with the transformerless transistor 
power amplifier described in last month's issue. 

This pre-amplifier may also be used with sensitive 
valve power amplifiers, such as the Mullard 510, 
when compactness, complete absence of hum and 
(with suitable transistors) improved signal-to-noise 
ratio, are required. 

A two-stage circuit (Fig. 1) conforming fairly 
closely to standard valve practice, is used. The first 
stage provides equalization by frequency-selective 
negative feedback, and a wide variety of inputs may 
be catered for. The second stage is an adaptation 
of the well-known Baxandall tone control circuit, 
giving an ample range of control of both treble and 
bass by negative feedback. High- and low-pass 
filtering is also provided, again by the use of negative 
feedback. 


Input Equalizing Stage.— The basic circuit is 
shown in Fig. 2. Any equalization curve consisting 
of slopes not exceeding 6 dB per octave may be 


Fig. 1. Complete pre- 
amplifier circuit. 
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preduced by a suitable choice of components 
Ro Kj, €, Cy. А typical curve is shown in Fig. 3. 
The value of R, sets the current sensitivity of the 
stage, and R, sets the input impedance (equal to 
R,) and hence the input voltage sensitivity. Where 
maximum input sensitivity is not required, the 
equalizing networks may be derived directly from 
those used in valve circuits, but using component 
values suitable for transistors. Fig. 4 and Table I 
giv : typical values for the most usual applications. 
This approach, however, does not lead to the best 
exploitation of transistor characteristics, since the 
transistor is a current-operated device, and the 
lower the input impedance which can be used, the 
greater the sensitivity. When used with low-output 
magnetic pickups and tape heads, valve pre-amplifiers 
are arranged to have an input impedance which 
places the L/R integration beyond the audio pass- 
band. For example, for a 500-mH pickup, most 
manufacturers specify an input impedance of at 
least 68КО, giving attenuation starting around 
20kc/s. Greater sensitivity can be produced from a 
transistor pre-amplifier by using a lower impedance, 
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Fig. 2. Basic 
equalizing cir 
cuit, 


Table 1 


OUTPUT 


Component Values for Pre-Amplifier (Figs. 1, 4, 8) 


re шш == ———————— 


Res- Value (КО) | 
istor | All Resistors | Cap- Value (F) and 
are 1W, 5% | acitor | Working Voltage | 

R 1 3.9 | C1 2,000р 
R 2 5.6 | C2 | 5,000p 
R3 47 | C3 0.01 
R4! 47 C 4 0.01u 
R 5 | 100 C5 | 8,200p 

IR6| 1 | Сб 10u 12V wkg 
R7! 1 | C7 2н 25V уке 
RS 47 | C8 100x 6V wkg 
R9 39 C9 0.1u 5% 
RIO | 33 C10 0.1u 5% 
R11 | 180 С11 0.014 5% 
R12 18 C12 0.01н 5% 
R13 | 12 | СІЗ 25u 12У wkg 
R14 22 C14 2u 25V wkg 
R15 227, С15 100и 6V wkg 
R16 10 C16 1,000p 

| R17 3.3 С17 | 1,000p 
R18 3.3 C18 2,000p 
R19 3.3 C19 | 2,000p 
R20 | 39 C20 | 5,000p 
R21 10 C21 5,000p 
R22 1 C22 5н 12V wkg 
R23 2:2 C23 50н 25V wkg 
R24 1.5 C24 50u 25V wkg 
R25 2.1 C25 | 5,000p 
R26 2.4 C26 1,500p 

| R27 2.7 C27 0.01. 
R28 6.8 C28 | 1,000p 
R29 | 47 C29 | 2,000p 
R30 | 180 | C30 1004 6V wkg 
R32 | 100 
R33 22 
R34 47 
R35 62 
R36 47 
R37 33 | 
R38 | 150 MAGNETIC (o> 
R39 47 ] 
R40 | 22 ; 
R41 22 CRYSTAL (о> 
R42| 18 ] 
R43 1.5 "A 
R44 15 AUXILIARY COS 
R45 3.9 T 
R46 | 0.33 MICROPHONE ( с> 
RV1 50 lin | 
AE | 1 E TAPE REPLAY o: 
RV4 5 lin 
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Fig. 3. Resto1se given by equalizing circuit of Fig. 2. 
f; = I[24C,R, and f; = I/24C,R, or Ry/2aL. 


and a value can be chosen in conjunction with the 
inductance of the input source which gives part of 
the required equalization characteristic. 

For example, the standard 1.р. characteristic calls 
for de-emphasis above 2kc/s which can be produced 
by feeding a 500mH-pickup into 6.8kQ-resistor. 
The bass emphasis required during the playback 
of tape may also be produced in this way. The 
complete circuit diagram (Fig. 1), together with 
Table 1, give component values for the most widely 
used types of equalization, assuming in the case of 
the magnetic pickup and tape head, an inductance 
of 50JmH, which is the value most commonly 
used. For other inductances the input resistance 
should be changed to keep the same L/R ratio. 
The performance of the record equalizing networks 
is shown in Fig. 5. 

If it is desired to use the same equalizing networks 
for non-inductive pickups (e.g., a crystal pickup), 
the treble de-emphasis must be provided at the input. 
In Fig. 1 this is done by R, and C, 


Tone Controls.—The tone-control circuit gives a 
mid-frequency gain set by the values of Ra: and Rass 
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a stage gain of about three being convenient. Fora 
fuller description of the operation of this type of 
circuit the reader is referred to the original article 
(by P. J. Baxandall in the Oct. 1952 issue of Wireless 
World) The tone-control characteristics of the 
pre-amplifier are shown in Fig. 6. A different form 
of the treble characteristics, giving less severe 
control of the highest frequencies, is shown dotted, 
and these may be obtained by removing С. With- 
out Cn, the “star”? formed by Riz Ris Ris i$ 
equivalent at high frequencies to a * delta "-con- 
nected configuration of resistors which shunts cach 
portion of the treble control, giving additional feed- 
back and feed forward of current to the virtual-earth 
point (Vt 2 base). Ci earths the centre-point of the 
star at high frequencies and eliminates the shunting 
effect, hence allowing the treble contro] to operate 
as expected. 


Filters.— The pre-amplifier can be designed to 
give a frequency response extending vell outside 
the audio band, but in practice this is often әп 
embarrassment. Many wide-range pickups produce 
peaks of considerable amplitude at frequencies above 
the audio band, which can give rise to audible 
intermodulation effects; also the modern trend to 
stereo pickups with their high vertical output, and 
small speaker enclosures giving little loading of the 
extreme bass, may make high-pass (or rumble) 
filtering a necessity. The slope of attenuation of fre- 
quencies above and below the audio band given by 
the filters varies with the setting of the corresponding 
tone control (see Fig. €), since both filtering and tone 
control are achieved by feedback around the same 
transistor. The maximum boost position of the tone 
control gives the greatest slope of the corresponding 
filter. This ensures maximum discrimination against 
frequencies outside the audio band, when they would 
otherwise prove most objectionable. 

The low-pass filter shown in Fig. 1 is provided 
by Ra and Cy, to Су. Although two passive R-C 
lags would have the same ultimate slope of 12dB 
per octave, the circuit of Fig. 1 has a sharper turn- 
over. In theory this circuit would tend to peak below 
the turnover frequency, but in practice the finite 
output and input impedances of the transistor, in 
conjunction with the values used, prevent this 
happening. 

The switch is normally in position 1, giving а 
turnover frequency of 20 kc/s, while positions 2 and 
3 (with turnovers at 10 and 6 kc/s respectively) 
may be used to deal with programme material such 
as worn shellac discs or a.m. radio. 

A smooth ioll-off of frequencies below 20c/s 
is provided in the pre-amplifier, and below 40c/s in 
the power amplifier described in last month's issue. 
In the pre-amplifier (Fig. 1), the d.c. base current 
for Vt 1 is supplied from the top end of the emitter 
by-pass capacitor of Vt 2, so that increasing negative 
feedback via R,, results as the frequency is lowered. 
The input stage of the power amplifier is also arranged 
to give increasing feedback below 40c/s. 

The overall characteristic of the filters is shown 
in Fig. 7. 


Stereophonic Version.—The circuit diagram of 
part of one half of a stereophonic version of the 
pre-amplifier is given in Fig. 8. RV,isthe channel- 
balance control, which forms part of the potentio- 
meter Ro», Кз in Fig. 1. Rotation of this control 
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Fig. 5. Response of record equalizing circuits of Fig. I 
(magnetic pickup input). 
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Fig. 6. Tone control characteristics with (full lines) and 


without (dotted lines) С. The low-pass filter was 
switched to 20kc/s. 


One channel of the pre-amplifier viewed from the top 
(power ampljfier and screen removed). 
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snereases the gain of the tone-control stage of one 
channel, and decreases that of the other chann.1, 
hence correcting for any slight out-of-balanc: in 
other pars of the equipment. A differences of 
-E3dB in gain between channels is catered for. Gross 
differences in channel sensi ivity, such as might 
by produced by using amplifiers and speakers of 
different types in the two channels, should be 
eliminated by an attenuator in the most sensitive 
channel. 

In the prototype, switched tone controls and a 
single position low-pass filter were used, for the 
sake of compactness. 


Transistors.—The transistors used in the pre- 
amplifier should have as high a gain as possible 
(greater than 80 at 1mA), to ensure close agreement 
between the theoretical and practical operation of 
the circuits. Suitable types for both Vt 1 and Vt 2 
are the OC44, OC75, GET874, GET113 or XA102, 
but this list is merely a guide, and is by no means 
exhaustive. Two low-gain transistors as a “ super- 
alpha " pair might, however, be used instead of one 
high-gain transistor, with appropriate changes of 
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Fig.8. Part of one half of stereophonic version of pre- 
amplifier. 
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Rear view of stereo pre-amplifier and power amplifier 
showing one pair of power output transistors. 


Front panel of stero power amplifier and pre-amplifier, 


biasing resistors. (For a discussion of the super-alpha 
pair see, for example, p. 388 of the article by F. 
Butler in our Aug. 1960 issue.) 

The noise factor of the first transistor determines 
to a large extent the noise produced by the overall 
equipment. Though most transistors have proved 
satisfactory in this application, the occasional speci- 
men may be found which is not, since large variations 
of noise factor exist between different transistors 
even of the same type. The signal-to-noise ratio 
is 70dB with the tone controls level, or 60dB with 
maximum treble boost. 


Power Supply.—The pre-amplifier is designed to 
work off a nominal 12-volt supply but it will tolerate 
supply variations between 9 and 15 volts. When 
the pre-amplifier is being used with a valve power 
amplifier, the negative voltage required by the 
pre-amplifier may be conveniently supplied by a 
dry battery, since the current drain of 24mA is 
small enough to ensure very long battery life, 
When compared with a valve pre-amplifier, the 
transistor pre-amplifier has less capacity to tolerate 
over driving, since the voltage swing which can be 
accommodated within the circuit is limited by the 
lower supply voltage. The present design will not 
significantly distort signals corresponding to 20dB 
above those needed to give full output from the 
power amplifier, which gives a reasonable margin 
of safety. However, inputs requiring a sensitivity 
much less than the design values (see Tables 2 and 
3) should be attenuated at the input, rather than by 
having the volume control turned rght down. 


Layout.—The layout is not critical though normal 
commonsense precautions should be observed, 
When the power amplifier and pre-amplifier are 
mounted in close proximity, a Screening plate must 
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Fig. 9. 


be used to prevent coupling between the output 
of the power amplifier and the input of the pre- 
amplifier, which may be troublesome at high fre- 
quencies, especially when treble boost is applied. 
The low-pass filter also helps to prevent trouble 
from this source. 

The photographs show one channel of the pre- 
amplifier, and two views of the completed proto- 
type stereo version. This was built up on a chassis 
8in x 3in x 7ш. The pre-amplifiers were built 
up on fibre-board with terminal pins. By arranging 
the layout of components and wiring in such a way 
that no wires cross each other, it is very easy to 
transfer the layout to a printed circuit form of 


TABLE 2 
Input Data for Fig. 1 


| Switch | Sensitivity | Input 
| Position Function | (mVatlkc/s)| Impedance 
| (kQ) | 
1 | Microgroove | Mag 5 6 
| Xtal 100 100 | 
2 78 r.p.m. Mag 8 7.5 
| Xtal 150 100 | 
3 | Auxiliary 150 100 
| 4 Microphone 1.5 1 
5 Tape replay 2.5 1 
74in/sec | 
TABLE 3 
Input Data for Fig. 4 
| Switch | | Sensitivity | Input 
Position | Function (mV) Impedance 
| | (kO) 
1 | Microgroove | Mag 25 | 47 
| Xtal 100 | 100 
2 78 r.p.m. Mag 30 | 47 
| Xtal 120 100 
3 Auxiliary | 100 100 
4 Microphone | 4 22 | 
5 | Tape replay | 30 47 
| 7hin/sec | 
| | 
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Earthing diagram of pre-amplifier and associated equipment. 


assembly. The boards for the stereophonic version 
were made of opposite hands to facilitate connections 
to the controls. 

The importance of correct earthing, owing to 
the high currents flowing in the output stage, was 
stressed in the previous article (Fig. 9). 

In conclusion, this article shows that in domestic 
high-fidelity apparatus, transistors can give just 
as good results as valves. 


(In the article on the transistor power amp Н їег in 
last month's issue, in line 11 of the left-hand column 
of p. 568 R,» should read R,.) 


Characteristics of Whole Stereophonic System 


Output power 10 watts per channel. 
Frequency response. . .. 45c/s to 20kc/s within Зав. 
Total harmonic distortion .. 0.25% at 10 watts output. 
Signal-to-noise ratio 70dB (with controls level) 


(at 10W output) 60dB (with max. treble 
boost). 
Negative feedback in power 
amplifier T .. 60dB. 


Version 1: 40 volts d.c. at 
800mA (max)or 150mA 
(average) tor 10 watts in 
15 ohm speakers. 

Version 2: 24 volts d.c. at 
16A (max) or 300mA 
(average) for 10 watts in 3 
ohm speakers and 24 volts 
d.c. at 500mA (max) or 
100mA (average) for 3} 
watts in 15 ohm spcakers. 


Power requirements 


Controls Input Selector  (Micro- 
phone, Radio, Tape, 1.р., 
78 r.p.m.), Treble, Bass, 
Filter, Volume, Balance. 

Size A 18 8in x 3in x 7in. 

Weight 5% o" 3lb 2oz. 

Maximum ambient 

temperature 40*C. 


* Guide to Broadcasting Stations” 


NEW edition of the Wireless World book * Guide to 
Broadcasting Stations" iists 500 v.h.f. sound broadcast- 
ing stations and 250 TV stations in Europe with an 
er.p. of SkW and over. Completely revised this 13th 
edition includes, as usual, details of all European long- 
and medium-wave broadcasting stations and over 2,000 
s.w. transmitters throughout the world which are listed 
both geographically and in order of frequency. 

abies covering standard time, wavelength-frequency 
conversion and the international allocation of call signs, 
are included in the new Guide, which costs 3s 6d (by 
post 4s). 
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"ALL-BAND" TRANSISTOR 


COMMUNICATIONS RECEIVER 


Design Suitable for Mobile Use 


| introduction of transistors has opened a 
new field to the amateur constructor and now the 
** drift " types have made possible the construction 
cf an all-band all-transistor communications re- 
ceiver. The set described here was designed 
primarily as a car radio and operates in the broad- 
cast and six amateur bands. A b.f.o. is included 
for reception of s.s.b. and c.w. transmissions. 


Circuit 


As can be seen from the circuit diagrams (Figs. 1, 
2 and 3) the line up follows closely that of a conven- 
tional communications receiver using valves. 


К.Е, Mixer and Oscillator Stages.—' The aerial 
circuit has seven coils, either tapped at a suitable 
position from earth or bearing a coupling winding 
to give an input impedance of approximately 500, 
as the receiver is designed to operate from a whip 
aerial. The broadcast-band coils L}, L, and L,,; in 
the aerial, r.f. and oscillator sections are tuned by 
the 310-pF three-gang capacitor C,, C, and С, 
giving a coverage of 1.5-0.7Mc/s. For the amateur 
bands 22-pF fixed capacitors C,, Cio and C,, are 
switched in series with the main 310-pF tuning 
capacitors in order to provide the necessary band- 
spread. The capacitive dividing circuit С, and C, 
provides an impedance match to the base of V1 
(OC171) the r.f. amplifier. V1, V2 and V3 are 
supplied from the 6-V  Zener-diode (Mullard 
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OAZ203) stabilizing circuit via the 470-0 resistor 
Rio, thus reducing the operating voltage to 4. No 
useful purpose is served by raising the supply above 
this value which was found to be the optimum 
working point for all bands. High values for de- 
coupling capacitors are necessary as all the circuits 
are of low impedance compared with the corres- 
ponding valve circuitry. 


I.f. Amplifier.—The output from the mixer stage 
(V3), at a frequency of 470kc/s, passes to the i.f. 
amplifier (Fig. 2) which employs three stages. Two 


stages of amplification can provide sufficient gain 
if the d.c. supply is increased; but the extra stage 
was added in order to increase selectivity as the 
i.f. transformers have only one tuned winding, the 
secondary being untuned and providing an imped- 
ance step-down to match the base of the i.f. transi- 


Above: Front view of tuner 
showing slider control for 
band switch below dial. Travel 
of switch ‘‘tab’’ is about 
two-and-a-half inches. 


Left: Plan view of ' tuner " 
unit. Chassis and compart- 
ments are l8s.w.g. alumin- 
ium; at top of photograph are, 
left to right, aerial, r.f. and 
oscillator compartments each 
containing seven coils. lf. 
transformers are bottom left 
with b.f.o. stage to right of 
tuning capacitor drum. 
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stors V4, V5 and V6. Transformer T, has a secon- 
dary winding designed to match the detector diode 
(OA70) which supplies the a.g.c. to V5 and the 
demodulated signal for subsequent audio-frequency 
amplification. I.f. neutralizing feedback is provided 
by the R-C network connected to Pin 1 of each of 
the i.f. transformers (Cz, and R,, with T, etc.). 


First A.f. Stage.— The audio output from the 
5kQ potentiometer RV;, which forms the volume 


R.F. AMPLIFIER MIXER 


control, is taken to the first a.f. amplifier. The 
receiver up to this point is all included in the main 
chassis; the loudspeaker, second and final push-pull 
a.f. stages are all mounted on a separate panel which 
is conveniently placed adjacent to the main “ tuner ” 
chassis. 


Beat-frequency Oscillator.—A  b.f.o. stage is 
included fo: reception of s.s.b. and c.w. trans- 
missions. Now a drawback of transistors, especially 


OSCILLATOR. 


—6\/ STABILIZED 
Fig.2 


Fig. |. R.f., mixer and local-oscillator stages. -W resistors are used. 


Fig. 2. Lf., detector, b.f.o. and first a.f. stages. Note that b.f.o. coupling to Pin 4 
of T, first i.f. transformer, is by '' stray "" capacitance. 4-W resistors are used. 


Е. AMPLIFIER STAGES 
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Ss FROM FUSE ON 
X Fig.3 


-12V TO 
POWER 
AMPLIFIER 
Fig.3) 


TO АС, 
Fg. 3 
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то 5, Flg.2 FUSE PT 
12V FROM Fig.2 BATTERY 


Fig. 3. Power amplifier unit. 


NYLON CORD 
A 


a 
SWITCH POINTER 


SHAFT 


TUNING 
CAPACITOR 


TUNING 
DRIVE DRIVE SPINDLE 


а. ЫШ 

7 E | PIVOT 
RIGHT ANGU -« ON BASE OF 
18 sw.g. BRASS COMPARTMENT 


16s.w.g. BRASS STRIP 


SPACED !/8 in FROM 
MPARTMENT BASE 


SLIDER 


FRONT PANEL 


Fig. 4. Arrangement of tuning drive cord and levers actuating 
band switch from slide on front panel. 


Back of loudspeaker and power amplifier panel. Fuse for power 
supply is at extreme right. First a.f. stage collector resistor 
and coupling capacitor to driver transistor are connected to 
socket at extreme left. 
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in oscillators, is that they are sensitive to supply- 
voltage variations. ‘This, however, can be used to 
advantage here and adjustment of the rheostat (RV, , 
10k О) in series with the supply to V7 can provide 
sufficient change of frequency for upper or lower 
sideband reception of s.s.b. signals or c.w. operation. 
C}, (a 10-pF trimmer) allows fine pre-setting of 
b.f.o. frequency. The coupling from the b.f.o. to 
the i.f. amplifier is provided by a lead running 
from the “ hot " end of Т, to a point near Pin 4 
of the first i.f. tranformer T. 


Construction & Layout 


As will be seen from the photographs the set was 
designed for fitting into a recess that is normally 
provided for a broadcast receiver in a car and, as 
this space is different in different cars, no exact 
dimensions have been given. The versatility of 
the receiver makes it very suitable for mobile opera- 
tion. 

The front view of the receiver shows the general 
lay-out of the front panel. The large knob on the 
left is the a.f. gain control RV,, with the on-off 
switch S, incorporated, and the small knob near it is 
the r.f. gain control RV,. The tuning control is the 
large knob on the right and a cord drive transfers 
the motion to the tuning capacitor. The small 
knob adjacent is for control of the b.f.o. (RV,) and 
is ganged to the associated b.f.o. on-off switch S,. 
'The sliding band switch can be seen under the dial, 
which is lit by two low-consumption lamps (12V, 
50.nA). | 

'The plan photograph shows the two aerial sockets 
(top left) with the three screened compartments to 
the right for aerial, r.f. and oscillator coils. Holes 
for the adjustment of the cores of coils in the second 
row near the tuning capacitor are located between 
the coils at the rear of the compartment. The 
eight-pole seven-way switch used for band selection 
is operated by the sliding control whose motion is 
transferred to a right-angled crank fastened to the 
base of the compartment. In turn the crank trans- 
fers the motion to an arm on the rotating spindle 
of the band-change switch. | 

The switch itself is a nine-position type, two 
positions remaining unused, of three banks of three 
poles each. The small space available and the need 
for a very smooth mechanical action indicated that 
something rather different from the ordinary type 
of wavechange switch was wanted: thus a “Winkler” 
type switch made by Painton was used. 

The small aerial trimming capacitor, shown on 
the left near the i.f. transformers, has now been 
replaced by the 10-kQ potentiometer RV, and 
provides r.f. gain control. This control was in- 
corporated as it was found that cross modulation 
occurred when receiving a very strong signal. The 
b.f.o. coil Т; is to the right of the tuning capacitor 
and next to it is the trimmer C,,. 

The layout of the output panel and speaker is 
simple, with the amplifier ranged along a tagstrip. 
'The socket for connection to the main tuning unit 
is to the left of this strip. V9, the driver transistor, 
and its associated transformer are on the left with 
the two push-pull output transistors (V10 and V11) 
'and their output transformer to the right, feeding 
into the 3-Q loudspeaker. Negative feedback is 


(Continued on page 629) 
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supplied from the secondary of this output trans- 
former via the 56-kQ resistor Ry; to the base of V9. 
All resistors are of }W rating in this section. 


Performance 


The set has a sensitivity of lV on the lower 
frequency and. on 10 and 15 metres this falls to 
5uV. The power consumption is about 1£0mA at 
12V for normal reception, increasing to 400mA at 
full output. Even this current can be conserved 
when used with transmitter as the whole set is 
switched off in the transmit condition, rather than, 
as with a valve receiver, leaving the heaters running. 
А separate switch for the dial lamps would be 
worthwhile for dry-battery operation. 


Components Specifications 


Coils.—All coils are wound on ‘‘ Neosid " Type 358/8BA 

formers 0.3in. dia., with Grade 900 cores. 

рч Ltd., Stonehills House, Welwyn Garden City, 
erts.). 


Coil Band 
L1 Broadcast 


Aerial 
1804H, wave-wound (about in 
wide) with 40 s.w.g. d.s.c. wire: 
coupling coil 15 turns close-wound 
adjacent to main coil, 30 s.w.g. d.s.c. 
90uH, wave-wound (about їп wide), 
40 s.w.g. d.s.c.: coupling coil 10 turns 
close-wound adjacent to main coil, 
30 s.w.g. d.s.c. 
76 turns, close-wound, 38 s.w.g. ena- 
melled (en. tapped 7 turns from 
bottom. 
28 turns, close-wound, 36 s.w.g. en., 
tapped 5 turns from bottom. 
19 turns, close-wound, 30 s.w.g. en., 
tapped 5 turns from bottom. 
12 turns, close-wound, 30 s.w.g. en., 
tapped 2 turns from bottom. 
8 turns, close-wound, 30 s.w.g. en., 
tapped 1 turn from bottom. 


R.f. Amplifier 


L2 160 metres 


L3 80 metres 


L4 40 metres 
L5 20 metres 
L6 15 metres 


L7 10 metres 


L8 Broadcast 2004H, wave-wound (about in 
wide), 40 s.w.g. d.s.c. 
L9 160 metres 1004H, wave-wound (about in 


wide), with 40 s.w.g. d.s.c. 


110 80 metres 80 turns, close-wound, 38 s.w.g. en. 

L11 40 metres 32 turns, close-wound, 36 s.w.g. en. 

112 20 metres 21 turns, close-wound, 30 s.w.g. en. 

L13 15 metres 14 turns, close-wound, 30 s.w.g. en. 

L14 10 metres 10 turns, close-wound, 30 s.w.g. en. 

Oscillator 

115 Broadcast 1204H, wave-wound (about in 
wide), 40 s.w.g. d.s.c.: coupling coil, 
15 turns close-wound adjacent to 
main coil, 36 s.w.g. d.s.c. 

116 160 metres 80H, wave-wound (about jin wide), 
40 s.w.g. d.s.c.: coupling coil close- 
wound adjacent to the main coil, 
36 s.w.g. d.s.c. 

L17 80 metres 55 turns, close-wound, 38 s.w.g. en., 
tapped 8 turns from bottom. 

L18 40 metres 28 turns, close-wound, 36 s.w.g. en., 
tapped 8 turns from bottom. 

L19 20 metres 14 turns, close-wound, 30 s.w.g. en., 
tapped 5 turns from bottom. 

L20 15 metres 8 turns, close-wound, 30 s.w.g. en., 
tapped 4 turns from bottom. 

121 10 metres 5 turns, close-wound, with 30 s.w.g. 


en., tapped 2 turns from bottom. 
All coils are covered with polystyrene cement to secure 
turns. 
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Lf. Transformers.—T,, Т», Т, and T; are identical 
and are “ Weymouth " Type P50/2CC. The detector 
transformer T, is “Weymouth” Туре P50/3CC. 
Сув to Cs, inclusive are supplied as part of the trans- 
former. 

(Weymouth Radio Manufacturing Co. Ltd., Regent 
Factory, Weymouth, Dorset.). 


Band Switch.—Painton '* Winkler” Type AS/3P/9/33 
three-pole wafers, nine-position, make-before-break,three- 
bank with Type ‘‘A” spindle 

(Painton & Co. Ltd., Bembridge Drive, Kingsthorpe, 
Northampton.) 


A.f. Transformers.—Details of these are given below; 
but if home design and construction is not contemplated 
Radiospares Type T/T1, ratio 1:1, is satisfactory for 
Т, and Type T/T2, ratio 6.6 : 1, for Tz. 
(Radiospares, Ltd., 4-8, Maple Street, London, W.1.) 
Ts Turns ratio 2: 1-1 
Primary inductance 1H 
Primary resistance 200 
Secondary resistance 100 (each half). 
Т; Turns ratio 3.2+3.2: 1 
Primary inductance 50H 
Primary resistance 1.00 (each half). 
Secondary resistance 0.20. 


Commercial Literature 


Controller-Indicator is а mov.ng со] meter movement, 
with its pointer moving between two parallel plates, one plate 
being divided into sections. If the two plates are com- 
pressed, a circuit is made between one plate and whichever 
section of the other is under the pointer. Applications are 
alarms, recording and control, and many variations on the 
basic form are available. The equipment is part of the 
Canadian Bach-Simpson range of instruments. including 
testmeters, panel meters and engine-testing equipment, now 
marketed by Aveley Electric, Ltd., South Ockendon, Essex. 


Chopper Type D introduced by Ericsson is capable of 
handling signals down to 104V. Minimum noise pick-up is 
achieved by terminating the coil and contact leads at opposite 
ends of the unit. Units are supplied to work at 40-60c/s, 
but can be adjusted to operate at any frequency up to 100c/s. 
The standard coil is for 6.3V at a resistance of 5009. Full 
details from Ericsson Telephones, Ltd., 22 Lincoln's Inn 
Fields, London, W.C.2. 


Universa! C/tan 8 Bridge by Siemens and Halske offers 
measurement of capacitance from 10рЕ to 2000uF at charg- 
ing currents up to 1009A (with shunts). Direct reading of 
capacitance and loss factor is provided and there is provi- 
sion for recording readings of crest voltage, loss angle and 
AC/A. Details from R. Н. Cole (Overseas), Ltd., 2 Caxton 
Street, Westminster, London, S.W.1. 


Phase-sensitive Voltmeter is described in a leaflet from 
Theta Instrument Corporation, 520 Victor Street, Saddle 
Brook, New Jersey. The instrument is panel-mounting and 
takes the form of a cylinder 5-in long, 3-in in diameter. 
Sensitivity 1mV f.s.d., frequency response 60 c/s-20 kc/s. 


Position Control system—the EMICON B100—is des- 
cribed in a leaflet from E.M.I. E’ectronics Ltd., Industrial 
Division, Hayes, Middlesex. The system will control 
machines driven by electric or hydraulic motors, Ward 
Leonard controls or a.c. motors with clutches. Details are 
given of peripheral equipment for use with the system. 


"uu 

Components in the wide ranges made by Bulgin are listed 

in a new 174-page catalogue (No. 202) from A. F. Bulgin 
and Co. Ltd., Bye Pass Road, Barking, Essex. 


Integrator Series 5300 is the subject of a leaflet from 
Electromethods Ltd., Coxton Way, Stevenage, Herts. The 
integrator, driven by the company’s low-inertia integrating 
motor, employs a lamp and phototell with a rotating shutter 
to produce pulses. Motors are available to work at voltages 
between 1.5V and 24V. 
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Paralleling Transistors 


AUTOMATIC DRIVE CURRENT EQUALIZATION 


Ву Е. BUTLER, O.B.E., B.So., M.I.E.E., M.Brit.I.R.E. 


= very high power transistors are 
now becoming available it is still quite common 
practice to use paralleled banks of smaller units 
in amplifiers and inverters designed to give a large 
power output. Parallel operation of small transistors 
has special advantages when the equipment is required 
to operate at high frequencies since the cut-off 
frequency of most high power units is unacceptably 
low. Matched pairs of power trans'stors can be 
supplied on demand by most manufacturers, but 
the provision of larger groups calls for special 
selection and this may delay delivery or result in 
increased costs. Replacements cannot be supplied 
to match earlier samples. When using unmatched 
transistors it is good practice to, equalize the driving 
currents by the use of external resistance large 
enough to swamp the variations of input impedance 
of the individual units. The virtue of this technique 
is that it tends to linearize the driving currents as 
well as ensuring strict equality. Its drawback is 
that it is wasteful of driving power. 

A recent paper' has shown how transformers of 
novel and unusual construction may be used to 
supply nearly equal currents to a number of loads 
of different, variable or ill-defined impedance. The 
author describes two distinct types of transformer 
which are equally effective in securing the desired 
equality of drive currents. In the simpler type the 
leakage inductance is rather larger than in a normal 
transformer which tends to reduce the operating 
bandwidth and may be objectionable on other 
counts, e.g. transient response. The second form 
of construction employs multiple cores with both 
individual and common windings. Good charac- 
teristics are thus assured but at the expense of 
increased production costs. 

In power engineering it is frequently required 
to operate rectifiers in parallel and to provide some 
automatic means of load sharing between them. 
The usual way of doing this is to make use of small 
centre-tapped reactors or auto-transformers and the 
idea is readily adaptable for use in transistor power 
amplifiers or inverters. 


Load Sharing by Tapped Reactors.—Fig. 1 
shows an alternator of e.m.f. E supplying power to 
the unequal load resistances R, and R, through a 
centre-tapped reactor. Each half-winding has an 
inductance L with mutual inductance M between 
the windings. In practice an iron core is used and 
the windings are so closely coupled that M is virtually 
equal to L. 

The action is best understood by first considering 
the case of equal load resistances. From the sym- 
metry of the circuit it is clear that the input current 
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to the reactor centre-tap will split so that each 
load resistor carries half the total current. The 
reactor core magnetization produced by current in 
one half-winding is exactly cancelled by that due 
to the oppositely directed current in the other half- 
winding. The net core flux is zero and no voltage 
appears across the outer ends of the reactor wind- 
ings. On the other hand, if the reactor currents 
are unbalanced due to the use of unequal load 
resistances, there is an incomplete cancellation of 
core flux and the residual flux changes result in 
the induction of an e.m.f. in the windings of such 
a polarity as to cause an increase in the current in 
the high impedance arm of the network. 

It is not difficult to determine the exact ratio of 
the two currents (see Appendix). Using the notation 
in Fig. 1 it can be shown that :— 


К, + jo (L + M) 


11/2 TI R, + jw (L E M) (1) 
For close-coupled windings L — M and :— 

= ль R: ar 2j wL, 

Аз = Е, + 2joL @) 


Provided the choke reactance is much larger than 
the load resistances it is clear that the current ratio 
is almost unity. In general, the two currents are 
out of phase but the phase difference is negligible 
in the case where the choke reactance is substantially 
larger than the load resistances. 

It is instructive to look at the circuit of Fig. 1 


Ri 


Fig. |. Equal current 
‘division using centre- 
tapped reactor. 


Fig. 2. Alternative 
treatment of Fig. l. 
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Fig. 4. Inverter using parallel push-pull circuit. 


from a slightly different point of view. This has 
been redrawn in Fig. 2 in which a circuit current 27 
is shown dividing equally at the reactor centre-tap. 
The current unbalance due to unequal load resis- 
tances is represented by a fictitious make-up current 
i, which adds to i in the low impedance arm and 
subtracts from i in the other. This of course calls 
for a reactor current 7, flowing in the direction 
shown. The magnitude of this current 7, depends 
on the choke reactance and on the net voltage 
between the outer choke terminals. Іа turn, this 
is the difference in the voltage drops across the two 
load resistors. If the choke is of high inductance 
it is clear that a large difference of voltage across 
the two resistances will be required to cause a signi- 
ficant current to flow. This is the unbalance current 
ty. 
A mathematical study of the arrangement of Fig. 2 
leads to exactly the same conclusion as before and 
to the same expression for the current ratio (7 + 1,)/ 
(i — ù). 

By making use of additional centre-tapped reactors 
it is possible to supply nearly equal load currents 
to 4, 8, 16 or, in general, 2? different load impedances. 
The principle is shown in Fig. 3. Ас each stage 
of division the actual current to be handled becomes 
smaller and smaller so that finer gauges of winding 
wire may be used as the woraing current becomes 
smaller. 


Construction of Reactors.—In most applications 
the tapped reactors will only be required to equalize 


WIRELESS WORLD, DECEMBER 1961 


the currents in moderately unbalanced loads. The 
working currents will seldom exceed one or two 
amperes and quite small magnetic cores are adequate. 
To provide maximum inductance -with minimum 
physical size it is worth using cores of high grade 
magnetic material. Grain-oriented silicon-steel C- 
cores are suitable for high power 50 c/s equipment 
but for other applications it may be preferable to 
choose nickel alloy laminations of the HCR type. 

As regards the windings, close magnetic coupling 
is best achieved by two-ply, bifilar winding, the two 
half-sections being connected series-aiding. To do 
this involves connecting the start of one winding 
to the finish of the other and regarding the junction 
as the centre-tap. The two free ends then become 
the outer terminals. 

The wide variety of requirements makes it 
impossible to give useful winding specifications. In 
any event the design tolerances are very wide. As 
a rough guide it will be found that a few hundred 
turns of wire wound on a core with a cross-section 
about half an inch square will be adequate for most 
audio-frequency applications. For use in high 
frequency inverters it is sufficient to wind a few 
dozen turns of wire on a very small core, say about 
1 inch square section. 


Practical Circuits.—Fig. 4 shows a typical d.c.- 
a.c. inverter circuit using four transistors in parallel 
push-pull. Two centre-tapped reactors serve to 
equalize the base drive currents. For simplicity, 
the normal starting-bias circuits have been omitted, 
but any standard arrangement can be incorporated. 

The output stage of a typical Class B audio 
amplifier is shown in Fig. 5. Here again, the tapped 
reactors ensure equal base currents in the paralleled 
transistors. Finally, a full-wave rectifier circuit is 
illustrated in Fig. 6. 

In all three cases two separate equalizing reactors 
have been shown. In the rectifier circuit both reactor 
windings may be placed on a single common core 
with suitable inter-winding insulation. With minor 
reservations, this technique is permissible in audio 
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Fig. 6. Rectifier unit with current-equalizing reactors. 


amplifier and inverter circuits. If a common core 
is used it may be found that current-sharing is 
imperfect near the cross-over point where the 
instantaneous driving currents are low. This dis- 
advantage is not important, since the current 
division becomes more exact as the drive amplitude 
increases and the peak currents will be accurately 
equalized. 


Conclusion.—The provision of small, simple and 
inexpensive reactors allows the use of unmatched 
transistors in paralleled groups. There is no de- 
gradation in the performance of equipment using 
them and few if any circuit modifications are called 
for. Such reactors are extensively used in high 
power rectifier circuits and are ideally suited for 
use with germanium or silicon rectifiers which can 
then be operated in paralleled groups without 
de-rating. 
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APPENDIX 
From Fig. 1, 
E = (К, t joLY; — joM is, 
= (Ra + joLyi, — joM i, 
Hence:— 


{Ry + jo (L + M)i = {Re + joe (L + M)jis. 
24 _ Rot je (L + M) 
[d RO tjw(L + M) 
pe a reactor with close-coupled windings L = М so 
that;— 
ü m К, t 2jwL (1) 
вт aa on "n = 
From Fig. 2, total choke inductance (end to end) is 
+ L + 2M, with L = M. Thus, total inductance = 


where E, = R; ( + 4), 
E: = Re (G — h). 

п 

Current ratio = * ч " a 2 

Lo 11 

1— 

i 

_ Re+ 2joL 

Е R; + 2jwL 

The impedance seen by the source voltage E is 
Z = E/(i + ig). Again taking М = L, 

К, Re + joL (К + Ro) 


Ze Rit Re TAAL .. .. ae (2) 


Some special cases are:— 


, as before. 


E — Ri Re Rep р 
Са Е Ооа у= КЕШЕГЕ? if Ry 2 R;—R. 
The load impedance is simply Кү and Rg in parallel. 
©) L =œ, Z = r+ Re, 


(c) Ry = Ra Z = R/2 and is independent of L. 


SHORT-WAVE CONDITIONS 


MONTREAL BUENOS AIRES 


Prediction for December 


HONGKONG Мел 


JOHANNESBURG 
керг. 


ИШИН)!!! 
ШШ ШШ 


THE full-line curves indicate the highest frequencies 
likely to be usable at any time of the day or night for 
reliable communications over four long-distance paths 
from this country during December. 

Broken-line curves give the highest frequencies that 
will sustain a partial service throughout the same period. 
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Фөъөөөөөөө FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
FOR 25% OF THE TOTAL TIME 


— —— — PREDICTED MEDIAN STANDARD MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD BE POSSIBLE 
ON ALL UNDISTURBEQ DAYS 
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LETTERS TO THE EDITOR 


The Editor does not necessarily endorse the opinions expressed by his correspondents 


Hybrid Amplifiers 


THE accompanying circuit which appeared in the Неш- 
lett-Packard Journal for April, 1961, is interesting. This 
hybrid is used in the X and Y amplifiers of an oscillo- 
scope to provide high gain with a bandwidth of 22 Mc/s. 
The designers point out that the circuit is useful in a 
direct-coupled amplifier, since the difference in the 
steady voltage levels at the input and output is only 
3 volts, compared with 60 volts for an all-valve circuit. 
As a result, the power supply can be simplified, and 
heater-cathode potentials can be kept low. 

My article on hybrid amplifiers was written in Janu- 
ary, and since then the cost of transistors has dropped 


INPUT 


OUTPUT 


considerably For example, the Texas Instruments 
2G301, an r.f. transistor with a cut-off frequency of 
6 Mc/s and a current gain of 60, is listed at under five 
shillings. This is less than the price of a triode valve, 
so hybrid circuits should now be a more attractive 
economic proposition. The intrusion of transistors into 
mains television receivers reported їп W.W.’s Radio 
Show Review seems to confirm this. 

Croydon. G. W. SHORT. 


IN your October issue, G. W. Short has analysed two 
of the many connections possible with a valve—trans- 
istor combination. In my work, a requirement arose for 
a high-impedance amplifier with good linearity for 
measuring the voltage stored on a O.14F capacitor, with- 
out discharging the capacitor unduly. 'The voltage range 
was 0-10V, and the amplifier was required to drive a 
1000-ohni load at up to 1тА. А hybrid amplifier has 
proved ideal for this, using the common-anode plus com- 
mon-collector combination. 

In a simple cathode-follower circuit, low grid current 
can be obtained by operating the valve at low anode 
voltage and low cathode current. This results in poor 
linearity, but this can be improved by operating the 
valve with a constant cathode current. A germanium 
junction diode, operating in its reverse current direction, 
is a suitable cathode load, and the circuit is completed 
by an emitter follower driving the output load. 

The accompanying diagram shows the practical cir- 
cuit. The only additions necessary to the basic circuit 
are zero setting arrangements and the use of components 
R,, D2 and D3 to protect the transistor in the event of 
the input voltage exceeding about 12V. Diodes D2 and 
D3 are operating on the reverse part of their charac- 
teristic and limit the valve anode current under abnormal 
operating conditions. 

The linearity obtained with the circuit was +0.1% of 
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SET ZERO 


maximum input and the input current was less than 
10-'* amps over the range 0-10 V. 

No attempt was made to compensate the circuit for 
temperature changes and the voltaze drift referred to 
the input is therefore rather large. This has not proved 
troublesome for the 0-10 V range chosen. 

The work described in this letter is published by per- 
mission of the Director, Central Electricity Research 


Laboratories. 
Leatherhead. A. E. T. NYE. 


Safety of Life at Sea 


THE Ministry of Transport announced in August that 
as from Ist September, 1961, direction-finding facilities 
from British coast radio stations would be suspended. 
While these services offered by the coast stations have 
not been patronized to any appreciable extent, the ability 
of a wireless station to take the bearing of a transmission 
is a facility that should not readily be withdrawn. 

That it is not the desired intention of the Post Office, 
who staff and operate the stations, to curtail this facility 
seems apparent from the reservation of a four-acre site 
for direction-finding aerials at the new Ilfracombe 
radio station and also from their action in resiting the 
aerials at Humber Radio within the past few years. 

At a coast station the M/F watch, on 500 kc/s, is 
conducted by the Post Office for the Ministry of Trans- 
port, who pay for the service. This is considered to be 
a non-commercial activity. The direction-finding equip- 
ment consists, the present tense is used, of large tri- 
angular loop aerials erected at a site about half a mile 
away from the station. The loops are unscreened and 
are centrally supported from a wooden pole. The site 
for the direction-finder aerials has to be on suitable 
elevated ground well clear of buildings, trees, wire 
fences and overhead lines. Long term preservation of 
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the site is usually secured by the Post Office becoming 
the landowner of surrounding territory that then may 
be leased for agricultural use. At the operating position, 
which is manned by the operator listening on 500 kc/s, 
there is a radiogoniometer and a receiver that can be 
switched at will to either the radiogoniometer or a 
receiving aerial А.р.с. is automatically removed from 
the receiver when it is connected to the radiogoniometer. 
At frequent and regular periods throughout the day 
bearings are taken on other coast stations and by this 
means the operational efficiency of the system is checked. 

The prime purpose of radio apparatus on board ship 
and of the coast radio stations is the safety of life at sea. 
In the past it has always been the automatic action of 
an operator at a coast station to take a bearing of a dis- 
tress signal on 500 kc/s; most often this information is 
unnecessary but occasionally it has prove d of great value 
and assistance in guiding rescue craft to the location of 
the distress. Information of this kind is generally only 
required when weather conditions are foul and only one 
transmission is made from the vessel in distress. The 
Ministry of Transport notice, issued from St. Christo- 
pher House, states “ . . . there is not sufficient demand 
for navigational purposes to justify the retention of the 
service, and the needs of ships in distress are met by 
cther methods.” What these methods are is not 
stipulated. 

What could they be? Bearings taken by other vessels? 
This is unlikely to happen if only one call is made from 
the station in distress because ships at sea do not nor- 
mally keep watch on a D/F receiver and circumstances 
can arise, as was the case in the rescue operations sub- 
sequent to the foundering of the Princess Victoria in 
January 1953, when the search vessel is unable to take 
a reliable bearing owing to the extreme yawing of the 
vessel. Additionally, transmission of the distress mess- 
age may occur when the ships' operators are not on 
watch, or the direction finder may be in the chartroom. 
Bearings provided by naval stations? These stations 
have not contributed directly in such operations in the 
past and it does seem unlikely that the D/F facilities 
would be transferred to the Service at this stage. The 
use of other modern aids to navigation? If a ship runs 
aground it would appear that these aids had failed and 
that it is uncertain of its position. How, then, is assis- 
tance to be directed to it promptly? 

It seems that the cost of maintenance of these installa- 
tions, compared with the revenue for the particular 
service rendered, is considered to be out of proportion. 
Another factor of influence will be that, in recent years, 
other countries have abandoned this service; not, how- 
ever, countries with strong maritime interests. 
the facility is not required for navigational purposes is 
not disputed; but it should be retained for distress pur- 
poses and even extended. 

The D/F system just abandoned worked in the band 
410 to 500 kc/s. This was, perhaps, its greatest dis- 
advantage because the majority of ships using the 
coastal waters about the United Kingdom, fishing and 
home-trade vessels, are fitted with radiotelephone 
equipment that operates in the band 1,625 to 2,850 kc/s. 
D/F coverage in this band would be difficult to provide 
over the entire coastal area unless the facilities of the 
Coastguard Service were linked into the scheme. The 
segregation of marine communication into two bands 
without ready means of contact from one band to the 
other has, in the past, hampered rescue work; the most 
recent instance of this nature occurred after the collision 
involving the Crystal fewel in the English Channel. It 
is peculiar that a modern ocean-going vessel cannot 
communicate directly with a lifeboat or coastal vessel 
that is coming to its assistance. The Merchant Ship- 
ping (Radio) Rules, 1952, make no provision for circum- 
stances like these. Would it be unfair to hint that there 
seems to be a lack of complete assessment of practical 
conditions? 

If the measures taken by the Ministry are unable to 
prevent accidents taking place, at least all facilities 


634 


That. 


should be provided for rescue operations; and while it 
is not anticipated that they will in any way rescind their 
decision, the usefulness of permanent D/F installations, 
capable of reception over a wide frequency range, should 
not be overlooked. Who could help the crew of an air- 
craft in a rubber dinghy in the North Sea at 0130 
G.M.T.? German coast stations, Dutch coast stations 
and, we are told, “ other methods,” but not British coast 


stations. 
South Shields. A. T. FERGUSON. 


Hearing High Frequencies 


MR. MAWSON’S conclusion (November issue), that 
the most acceptable type of radio receiver for the elderly 
is one which has plenty of built-in top cut, would indi- 
cate that at high frequencies not only does the absolute 
level of hearing threshold increase with age but that also 
the absolute level of the threshold of pain reduces with 
age. 

ET his would account for the often observed phenomena 
that such persons are the first to reach for the top cut 
and/or filter controls in reproduced music. 

Many eminent elderly musicians, however, although 
ardent top-cut fans at home, make no complaint about 
the top from a live orchestra, even sitting in the middle 
of it. Can it be that with the experience of advancing 
years one becomes more discerning and thus less pre- 
pared to accept the imperfections which most trans- 
ducers exhibit at high frequencies? 

Huntingdon. P. J. WALKER. 


Telemetry 


I WAS pained to read in your November issue of the 
abuse of the word “ Telemeter.” A magazine with as 
much influence as yours should realize that some con- 
fusion will arise from its use. 

Unless action is taken, followers of the noble science 
of measurement at a distance will become identical in 
the public image with gas company inspectors, and will 
have to coin a new word to cover their activities. I 
leave suggestions to Mr. F. Grid. I can only think of 
* Slotelly ” for them. 

One group will have to change. We have got classical 
justificat:on and we got there first. 

Cambridge. . H. SALTER. 


[While we gig Чы; with our Nen. s point 
of view, we think that “abuse” is perhaps too strong a 
word. After all the coins are measured, and at a dis- 
tance from the company's headquarters.——Ep.] 


Degrees of Definition 


THE suggestion in your November editorial, to use the 
word “Mark” in distinguishing different degrees of 
television, is astonishing. 

Present day use of * Mark . . .", by individuals or 
commerc al firms, suggests adherence to a style which 
became familiar to many in war time, or alternatively a 
snobbish attempt to suggest that the items referred to 
have a large “ official” backing. 

In the early days of multiple production, mainly in 
the gun industry I believe, when designs were modified 
for improvements or economies, it was found convenient 
to put ona d? stinguishing. number, letter or other mark. 
When referring, in writing, to such distinctions, to 
avoid referring to “ Gun II” or “ Tank III,” the refer- 
ence became Gun or Tank *MARK IL" sometimes 
abbrevated to “МЕ. IL" For consistency the word 
* Mark" or its abbreviation was then added on the 
articles themselves. Incidentally not all Armament and 
Government work makes use of the “ Mark” system. I 
met it first as a curiosity of another branch when con- 
nected with Naval work in the early 1930's. 

For a system to distinguish different standards of 
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television definition, I suggest “ Definition I," etc., for 
it will always be necessary to note that definition is re- 
ferred to and the word “ Mark” is superfluous. Subse- 
quently in a single article, abbreviation to “I,” “II,” etc., 
would be reasonable. It is interesting for compar son 
to note that there seems no tendency to further abbre- 
viate “ Band I,” etc., no matter how often repeated. 

As the editorial also refers to “ hair-splitting " about 
* service," it might not be wise for me to go on and list 
some of the ways in which “ service ” is used portman- 
teau fashion, like *thingamajig" to cover careless lack 
of discrimination. 

However, as an engineer I like to avoid quibbling 
which is liable to waste time, like redundant reference 


symbols. 
London, N.W.6. W. С. EALY. 


Electronic Music 


SINCE it is not possible in a short article to outline 
fully the artistic or manipulative techniques necessary 
tc extract rea] value from electronic music, I append 
some references which readers will find useful. Mr. 


Judd, in his article in September, did not give sufficien: 
credit to the father of musique concréte, Pierre Schaeffer, 
or his colleagues Olivier and Pierre Messian, whose 
musical knowledge enabled the art to be launched, 
The same applies to the monumental work of Prof. W 
Meyer-Eppler and his colleagues Herbert Eimert, Fritz 
Enkel and Karlheinz Stockhausen, at Cologne. The 
immense amount of research into musical notation, 
composition, and apparatus for electronic music research 
cannot be fully appreciated without reference to the 


literature cited below. 
Radcliffe-on-Trent. ALAN DOUGLAS. 


Scheffer, P. “A la Recherche d'une Musique Concrète.” 
Editon du Seuil, 1952. 

Poullin, J. “Son et Espace.” Editions Richard Masse, 
1954. 
миле А. “Les Machines à Musique.” Editions Richard 

asse. 

Moles, А. "Studium und Darstellung des Complexen 


Tones in der Musikalischen Akustik. Funk und Ton, 1953. 
Bernhart, J. * Deux Applications de la Notion de Distor- 
tion Spatiale.” L’Onde Electrique, No. 304, July, 1952. 
Articles in the special number “ Elektronische Musik," Vol. 
6, No. 1/2, 1954, of Technische Hausmitteilungen des 
Nordwestdeutsche Rundfunks, 


TUNED 


USE OF MAXIMUM POWER 


Ta theory of tuned coupled circuits is a straight- 
forward example of elementary circuit analysis and 
is adequately treated as such in many text books. 
However, in view of the importance of such circuits, 
it seems worth while to review the situation in a 
way which focuses attention on the underlying 
physics, not on the algebraic manipulations. 

The purpose of the article is not, then, to carry 
out a complete analysis of the circuit of Fig. 1. 
This would be unrewarding and without much 
interest. Instead, let us try to see just why tuned 
coupled circuits behave as they do. In particular, 
let us attempt to explain, from basic physical 
principles, the observation that the secondary current 
I, can never be made to exceed V/2R, however 
larg: the coupling M may be. Familiarity with this 
fact may detract from its striking character, but 
could we, on a first acquaintance with the problem, 
merely write off such strange behaviour as acci- 
dental? Would we not contrast the docile increase 
of I, with M, up to the critical value V/2R, with its 
stubborn refusal to increase beyond this point, and 
begin to suspect the workings of a hidden law? 
Of course we would, and this article is intended to 
show how well-founded our suspicions would have 
been. Any of our readers who have read the sub- 
title will know that the law involved is one about 
maximum power transfer. 

First of all, we must know what the Maximum 
Power Transfer theorem states. Imagine that we 
have a voltage generator V with internal resistance 
R. We connect, in turn, load resistances of various 
values and measure, in each case, the power which 
is dissipated in the load. The theorem then simpiy 
states that this power is greatest when the load 
resistance is equal to R, the internal resistance of 
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COUPLED CIRCUITS 


TRANSFER THEOREM By B. J. AUSTIN 


the generator. The reader will be able to show 
that the maximum power available for dissipation 
in the load is then V?/4R, corresponding to a current 
.of V/2R. The theorem applies to steady or alter- 
nating voltage generators and, if necessary, it could 
be extended to include generators having complex 
internal impedances. We will not require this 
extension. 

The theorem is still valid when the load is separated 
from the generator by a tangle of L’s and C's. 
Indeed, in this situation, it is more flexible since it 
is possible to “ match ” any value of load resistance 
to the generator by means of a suitable lossless 
coupling network. The network must be chosen 
so that the generator “sees”? a load equal to R, 
while the real load thinks that the generator has 
an internal resistance equal to itself. Fortunately, 
the second half follows from the first, so that we 
can forget about it. A well-known example of this 
technique is the matching of a loudspeaker coil 


Fig. 1. Basic tuned coupled circuit. The dotted box contains a 
network which couples a ‘‘load’’ to a ‘generator’. 
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1/25 
(c) 


(b) 


(a) 


1 
SQUARED DEVIATION FROM 1/(1С)? 


Fig. 2. Squared deviation from I|(LC) plotted against 1/Z,? (for 
high-Q circuits). Graph (a) is for small M, when 1/2,2 never 
reaches I/R? (undercoupling), (b) is. when !/Z,? just reaches 
1[В? (critical coupling) and (c) is for large M (over coupling). 


(resistance 15 ohms, say) to a power output valve 
(internal resistance 5000 ohms, say) by a trans- 
former with a suitable turns ratio. 

'To see the application to tuned coupled circuits, 
let us view the circuit of Fig. 1 in an unusual way. 
Let us think of the resistance R in the primary as 
the internal resistance of the generator, and the 
secondary resistance as a load. Of course, this is 
an artificial dodge because the R's are inseparably 
bound up with the transformer, and, anyway, we 
are not using the tuned circuits merely to dissipate 
power in the secondary. These objections are not 
fundamental however, so we may lay them aside. 
Our problem is to find the condition for greatest 
secondary current, which amounts to finding the 
condition for maximum power dissipation in the 
**]oad". The properties of the coupling network 
are in this case frequency dependent, and we are 
seeking the frequencies at which a load R connected 
to the output terminals gives rise to a resistance R 
at the input terminals. (The point here is that the 
resistance “‘ seen " at the input must be the same as 
the internal resistance of the generator, i.e. also R.) 

At first sight, this problem may seem quite 
impossible to solve, but actually it can be done. At 
least, it is always possible to find an impedance 
(called Z,) which, when connected to the output 
terminals of a symmetrical four-terminal network, 
causes the input impedance to be Z, as well. Z, is 
called, among other things, the iterative impedance, 
and it is a concept much used in some branches of 
circuit theory (e.g. the theory of filters). We need 
not worry about this, but merely remark that our 
problem is to find the frequencies at which the 
iterative impedance of the coupling network is 
equal to R. 

It can be shown (and this stock phrase hides quite 
a lot of algebra) that in our case Z, is given by:— 


1/2, = —[€C—1/«(L-- M)[ 4C—1/«(L—M)] (1) 
Hence, the frequencies at which the secondary 
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current is a maximum are the solutions of:— 


I/R? = 1/Z,? = — [oC — Џо (L + M)j [eC — 1/ 
e(L — M)] m zs m ac ап (2) 

The reader may be tempted to feel. that this is 
the end. After all, we have only to find what fre- 
quencies satisfy equation (2) for any given values 
of the parameters (M in particular), and we have 
the frequencies at which the load power is a maxi- 
mum, and hence the secondary current is greatest. 
Disappointingly enough, we have not quite finished, 
since it is not always possible to satisfy equation (2). 
This is most easily seen by reference to Fig. 2. A 
word of explanation about this figure is in order 
here. The abscissa is plotted in terms of the squared 
frequency obviation from the centre frequency i.e. 
from 1/(LC)!. Thus each point to the right of the 
origin represents гшо frequencies, one above and one 
below the centre frequency. Negative points have 
no meaning. When plotted against this variable, 
for high О circuits, the graph of 1/Z,? is practically 
a straight line in the region which concerns us. 

For a given value of M, 1/Z,? is greatest at the 
centre frequency (remember that negative values 
of the abscissa are not allowed). If the highest 
value attained is less than 1/R?, as will happen if 
we make M sufficiently small, we will not be able 
to find a solution of equation (2). This is, of course, 
the situation known as “ undercoupling". The 
secondary current has a single maximum at the 
centre frequency (i.e. where matching is most nearly 
achieved). ‘The current is always less than V/2R 
since we can never have the theoretical maximum 
power transfer. 

If we make M large enough, we arrive at the 
situation called “ overcoupling". We now have the 
line representing 1/Z,? rising above 1/R? at some 
real (positive) abscissa value. Hence we will have 
two solutions of equation (2) and thus two frequencies 
at which I, is a maximum. We can now see that the 
value of these maxima will be V/2R, for all values 
of M greater than the critical value. "Thus, the 
obstinate refusal of I, to exceed V/2R can be seen 
to be a consequence of the maximum power transfer 
theorem. 

At last we have reached the end of the road. It 
may seem that an undue amount of effort has been 
expended to arrive at rather meagre scraps of in- 
formation, especially as the method cannot be 
extended to include the case of unequal primary 
and secondary resistances. We could, however, 
have worked out one more detail, namely the critical 
value of M, but this is left as an exercise for the 
reader. 


CLUB NEWS 


Bexleyheath.—_W. J. Green (G3FBA) will give a talk 
entitled “ Bandspreading HRO Coils” at the meeting of the 
North Kent Radio Society (G3ENT) on December 14th at 
50 at the Congregational Hall, Clock Tower, Bexleyheath, 

ent. 


Birmingham.—The subject for discussion at the December 
Ist meeting of the Slade Radio Society (G3JBN) is d.f. 
developments. Meetings are held on alternate Fridays at 
8 at Church House, High Street, Erdington, Birmingham, 

Bradford.—'' The development of time measurement” is 
the title of the talk to be given by W. Barton at the Decem- 
ber 12th meeting of the Bradford Radio Society. The club 
headquarters are at Cambridge House, 66, Little Horton 
Lane, Bradford, 5, where meetings are held at 7.30. In- 
struction for junior members is given at 7.0. 
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The D.C. Feedback Pair 


im circuit shown in Fig. 1 has several virtues. 
Not the least is economy: it gives good temperature 
stability with fewer components than the conven- 
tional one (Fig. 2(b). It is useful in low-level 
audio stages, and it lends itself to negative feedback 
arrangements. 

It has been called the transistor d.c. feedback pair, 


Fig. 1. 


Transistor d.c. feedback pair. 


because it contains two transistors in a d.c. feedback 
circuit. The operation is complicated. Interested 
readers can look up reference (2) which contains a 
full circuit analysis. But they are warned that the 
formule are so complex that they mean very little to 
ordinary mortals. 

A rough qualitative picture of what happens can 
be arrived at without any mathematics. Suppose 
that, as the result of a temperature change, there is a 
change in the base current of УІ. The increment 
Of base current is amplified by V1, which causes 
phase inversion as well. Part of the amplified 
increment is passed to V2, where it is further ampli- 
fied, and finally a portion is fed back to V1 via Ку. 
Since there is no phase reversal in V2, which is a 
common-collector circuit as far as this feedback is 
concerned, the overall feedback is negative. 

What about the temperature drift of V2? Assuming 
that ambient temperature, not the heat of internal 
power dissipation, is the controlling factor, then both 
transistors will be subject to the same temperature 
fluctuations. Their collector-base leakage currents 
(Leo) will drift in the same direction. Since there is 
phase inversion in V1, its amplified drift current 
appears at the base of V2 in opposite polarity to 
V2's own drift current. "Thus some cancellation 
of V2’s drift takes place. In practice, with two 
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А USEFUL TRANSISTOR AMPLIFIER CIRCUIT 


By G. W. SHORT 


Similar transistors, the drift in V2 is overcompen- 
sated by Vl. As the temperature increases, the 
collector current of V2 decreases. 

The behaviour of a practical circuit is shown in 
Fig. 3. This compares the performance of the d.c. 
feedback pair with the more conventi nil arrange- 
ments of Fig. 2. The same transistor was used for 
V1 and for the two conventional arrangements, and 
the operating current at room temperature was 
arranged to be the same in each case. A water bath 
was used to control the temperature: the transistor 
envelopes were immersed for about three-quarters 
of their length. 


Simplified Circuits:— The а.с. feedback pair 
can be simplified by connecting the emitter of V1 
straight to * earth ", and increasing R,. "This has 


(а) (b) 
Fig. 2. Conventional temperature-compensated circuits; (a) 


with shunt feedback, (b) with emitter resistor and base bias 
potentiometer. 
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Fig. 3. Variation of collector current with temperature. 
Curve A refers to the circuit of Fig. 2(a), Curve B to that of 
Fig. 2(b), and Curve C to the d.c. feedback pair of Fig. 1. 
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the advantage of getting 
rid of R, and C,. (It also 
increases the input im- 
pedance of УІ slightly, 
but this is hardly impor- 
tant, since R; can usually 
be made at least twice 
as big as the input im- 
pedance of the transistor 
V1 itself.) 

Two simplified cir- 
cuits are shown in Fig. 4. 
The first one (Fig. 4(a)) 
is applicable when the 
input is connected 
through а capacitor. 
Tne second (Fig. 4/b)) 
has too low an input 
resistance for this (in (а) 
the particular set-up іп- 
vestigated by the writer, 

К) was only about 302) but it can be used with 
transformer input-coupling, as indicated. 

'Tne temperature responses of these circuits are 
compared with that of full circuit in Fig. 5. The 
immediate conclusion is that the Fig. 4(a) type of 
circuit is no good: in this particular instance it is 
worse than the simple circuit of Fig. 2(a). In fact 
the trouble with this particular circuit was caused 
by an over-large R,, which in turn made necessary 
an over-large R;. For good stability, R; should be 
as small as possible. 

Measurements taken on the circuit of Fig. 6, in 
which R, is reduced to 4.7k O, are shown in Fig. 7, 
along with those of the full circuit for comparison. 
The simpler circuit gives quite a good performance. 
(R44) was 370.) 

In general, then, all the variants of the d.c. feed- 
back pair can be made to provide good enough 
temperature stability for use in domestic equipment, 
at any rate in a temperate climate. We shall now 
review some specific applications of the circuit. 


Low-Level Input Stages.—Transistor noise can 
be serious in audio work. In order to minimize it, 
the transistor should be operated at a low current. 
In addition, the collector voltage (V,,) should be 
kept small, though this is not so important as low 
current. 

Tne temperature-stability curves show that the 
feedback-pair circuit is a good one for this applica- 
поп. The current in V1 is low and fairly constant, 
so that the transistor can be operated at a low voltage 
without the risk of “ bottoming” at the higher 
temperatures. The ОСТІ is not conspicuously 
good from the point of view of noise. A special low- 
noise transistor such as the Mullard AC107 should 
give less noisc, and also less temperature drift: its 
base leakage current is an order of magnitude less 
than that of the OC71. It would be reasonable to 
use an OC71 in the second stage, where noise and 
I,, are less important. 


Negative Feedback.—The d.c. feedback pair 
behaves also as an a.c. feedback circuit at frequencies 
at which the capacitor which decouples the emitter 
of V2 has an appreciable impedance. The effect 
of this feedback is twofold. It reduces the input 
impedance of the amplifier as a whole, and it in- 
creases the input impedance of V2. Both effects 
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Fig. 4. Simplified feedback-pair circuits. 


can cause a reduction of gain as the frequency 
decreases. The magnitude of this * bottom cut” 
depends on the signal-source impedance and on the 
size of the collector load of УІ. If the signal source 
has a very high impedance (constant-current drive) 
then the input current divides between the base of 
УІ and the feedback resistor R;. Under these 
conditions the maximum amount of bottom cut is 
obtained. Note, however, that the process does not 
go on for ever. As the frequency is reduced, a stage 
is reacned at which the reactance of the V2 emitter- 
decoupling capacitor becomes so great compared 
with the emitter resistance (R,) that the feedback 
is virtually independent of frequency. The response 
then levels out again. 

If the amplifier is driven from a low-impedance 
source (constant-voltage drive) the overall feed- 
back has no effect. There is still the local feedback, 
however. The input impedance of V2 increases as 
the frequency is reduced. If V2 were driven from 
a source with a very high impedance, its base cur- 
rent would be unaffected, and there would be no 
bottom cut. In fact, the source impedance is the 
collector load of the first stage in parallel with the 
output impedance of Vl, and it is unlikely to be 
very high compared with the input impedance of 
V2. The latter becomes approximately ВВ; at 
very low frequencies. 

As in all transistor circuits, the two effects can- 
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Fig. 5. Temperature performance of various feedback-pair 
circuits. Curve A refers to the circuit of Fig. 4(a), Curve B to 
Fig. 4(b), Curve C to one like Fig. 1, but with Rg— IOkQ. 
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not be completely separated. "The output impedance 
of V1 is influenced by the signal-source impedance, 
for instance. But in typical audio circuits the 
signal-source impedance has only a small effect 
on the output impedance of V2. One can then get 
an idea of the effect of the second type of feedback 
by taking frequency response using а constant- 
voltage source. 

Measurements on a practical circuit showed a 
low-frequency fall-off of about 5dB per octave with 
constant-vultage drive, апа 8dB per octave with 
constant-current drive. These values were obtained 
when the capacitance C, was big enough to bypass 
the second emitter more or less completely above 
about 10 kc/s. If, on the other hand, C, is so small 
that it only begins to bypass the second einitter at 
frequencies near the upper cut-off frequency of a 
normal amplifier, a compensation effect occurs, and 
the frequency response is improved. In a particular 
instance, а 0.0054F capacitor doubled the band- 
width of the amplifier compared to that when no 


Fig.6. Improved version of Fig. 4(a). By fixing Rg and adjusting 
R, to obtain the right operating conditions the resistance in the 
base circuit of VI is kept fairly low. 
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Fig. 7. Temperature performance of Fig. 6 (curve A) com- 
pared with full feedback-pair circuit with R,— 10 КО. 


capacitor was used, the gain remaining almost the 
same. 


Tape Recorder Equalization.—Readers may 
remember an article in the December, 1958, issue 
in which P. F. Ridler? showed that the circuit of 
Fig. 8 produced playback equalization for a tape 
recorder. In this case the inductance was that of 
the playback head, which was 500 mH. 
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Fig. 8. Ridler's tape-recorder playback equalization circuit. 


In tape-recording, two effects occur which modify 
the frequency response—a bass cut and a top cut. 
Tne bass cut arises simply because, as the frequency 
is reduced, the rate-of-change of flux at the playbuck 
head is reduced. The result is a bass cut of 6dB/ 
octave. Tne top cut arises from more than one 
cause. 

lf the response of the recording amplifier is flat, 
and the recording current is constant, then, because 
of the low-frequency effect, the voltage induced 
in the playback head by the moving tape is pro- 
portional to the frequency. The lower the fre- 
quency, the lower the voltage, other things being 
equal. If, as is usual, the playback head is worked 
into a high-resistance load, so that it acts as a vol- 
tage generator, l.f. boost is necessary somewhere 
in the system. 

If, however, the playback head is connected to 
a load with such a /ow resistance that it can be 
considered a short circuit, the output curren: does 
not fall off as the frequency is reduced. It remains 
constant. The reason is simple. The voltage in- 
duced in the head falls with frequency, as before. 
But the impedance of the head also falls, since the 
head is an inductor. These two effects canccl one 
another, and the output current is not a function 
of trequency. 

Taus, in principle, the need for Lf. equalization 
can be avoided. The system fails if there is an 
appreciable amount of resistance in the circuit, 
either in the winding of the playback head or in the 
load. While a common-emitter transistor has a 
lowish input resistance (say 1 КО), this is by no 
means a short-circuit. The Lf. current response is 
3dB down when the total resistance is equal to 
the reactance of the head. Assuming a 1 Н head, 
then for a loss of no more than 3dB at 30 c/s the 
total resistance of winding and load must not exceed 
about 2000. While the winding resistance of the 
head may be less than 2000, the input resistance of 
a common-emitter transistor is much greater. One 
must either use a common-base transistor, or arti- 
ficially reduce the input resistance of a common- 
emitter circuit. Since the feedback pair does this 
for us if we omit С», and since т ezative feedback 
brings other advantages, it is тзаѕопаЫе to use 
the feedback pair in equalization «ci:cuits, 

The mechanism by which the equalization works 
is then as follows. The input resistance of V1 is 
unaffected by the feedback. What the feedback 
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Test circuit for playback equalization. 


Fig. 9. 


does is to make В, look smaller to the signal source, 
so that the input current mostly flows through R;. 
If the amount of feedback is the same at all fre- 
quencies, the ratio in which the input current is 
shared by V1 and R; remains constant. (By reducing 
the feedback at high frequencies, one can produce 
top lift. With reduced feedback, К; looks more 
like its real value, and V1 gets more current from 
the source.) 


i.e., without any chokes at all. This is shown by the 
curve in Fig. 10 labelled L, = L, = О, С = 0. In 
theory, exact l.f. equalization is obtained using the 
full circuit with C4 — 0, and this is borne out by the 
measurement. Note, however, that when the tape 
head has an appreciable resistance compared with 
its reactance, the system fails at really low frequencies 
(Fig. 11, 200 mH, 04F). 

Referring again to Fig. 10, it can be seen that, by 
including Сз, and so reducing negative feedback at 
high frequencies, a rising response is obtained. This 
is used by Ridler to compensate the h.f. losses of the 
head. With his particular circuit, he found a distinct 
peak at the h.f. end. Such a peak is beginning to 
appear in the Fig. 10 curves. If the gain of the 
amplifier is much higher, it can oscillate at the peak 
frequency. Ridler's remedy for the peak of inserting 
a low resistance in series with C, stops this and 
gives the designer additional control over the h.f. 
response. 

Tne effect of changing C, is to shift the response 
curves bodily. Tne slope remains nearly the same 
(about 6dB per octave). Tnis suggests that, simply 
by switching in different capacitors, one might change 
the equalization to suit different tape speeds. 'Тпе 
amount of equalization is sufficient to compensate 


The Mullard OC71 transistors 0 
used by the writer had a higher 
current gain than the transistors 25 
used by  Ridler (about £0, 
compared with 20). In addition, 38 ie 
the supply voltage available was 
less than Ridler's (8.4 V compar-d з= 
with 12 У). 'Tnese factors | 
prevented the use of an cxact 20 | 
copy of Ridler's circuit. The one | | 
actually used is shown in Fig. 9. — 9B !5 i | 
No test tape was available, so | { 
instead of using a tape rccorder E S2 
to generate an input voltage pro- | wv 
portional to freqvezcy, the effect зоон our | 
was simulated by the method 
suggested by Maurray.' This is eir 
to force a constant signal current а 


through a small inductance (L, in 
Fig. 9. At low frequencies, К, 
was 10 КО, and above about 20 
1 ke/s it was 30 kQ. In each case 
the condition R,>wL,, whica is 
necessary if the current is to 
approach constancy, is satisfied, 
since L, is only 8 mH. (It might T 
be mentioned that hum pick-up 

by IL, and L, was somewhat 


10———— 
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Fig. 10. Response of test circuit with simulated high-impedance playback head 
(800 mH). The capacitance values refer to C3. 


troublesome at first, but was 
eliminated by carefully orienting 


л 


the two chokes.) 


Measurements were made go зә 
using two different components NE [ 
for L, One was a choke of =. кич } 


800 mH, with a zero-frequency 
resistance of 700, and the other | 


was an actual tape head of 200 20 
mH inductance with a resistance 
of 1002. The results ar» shown 
in Figs. 10 and 11. To begin 
with, the frequency response of 
the amplifier itself was measured; 


Fig. 11. 
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1,000 
FREQUENCY (c/s) 


2,000 10,000 20,000 


Response of test circuit with low inductance head (200 mH, 1000 d.c. 
resistance). The dotted curve shows how the l.f. response was restored by connecting 
2kQ in series with O.5uF across the collector load of the first transistor. 
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Fig. 12. Effect of C, on the low-frequency response of the 
test circuit, using the low-impedance tape head. 


the l.f. tape loss completely. No pre-emphasis of low 
frequencies should be required when recording. If, 
as is probable, the same amplifier has to b» used for 
recording and playback, one might wish to take 
advantage of the full gain for recording purposes. 
All one needs do to get it is to switch a large capacitor 
across the sccond emitter resistor—say 1094F. This 
will remove negative feedback at all significant 
frequencies. On the other hand, one might not песа 
the full gain. The opportunity then presents itself 
of using some high-frequency pre-emphasis by 
leaving a small capacitor across the second emitter 
resistor. By suitable choice of values it should be 
possible to use the same capacitor during recording 
and playback and end up with a flat overall response. 

The bass loss due to the head winding-resistance 
can be compensated, at the expense of gain, by 
connecting a series RC network across R,. The effect 
of 2КО and 0.54F is shown by the dotted curve in 
Fig. 11. With C, = 0, the shape of the h.f. response 
was unaffected, but with С, = 0.1:Е the h.f. lift at 
10 kc/s was reduced by about 4dB. Partial lf. 
compensation can be obtained by selecting a value 
for C, which resonates with L, near the l.f. end of 
the response curve. The effect is shown in Fig. 12. 
As the resonant frequency is reduced, the circuit Q 
falls, and there is no peak in the response. 


High-Impedance Input.—If the feedback loop 
is broken, the impedance looking into the break is 
high. This can b: useful if one has a high-impedance 
signal source which must not be loaded appreciably 
by the amplifer. Опе then connects the signal 
source in place of R;. 

The input impedance can be measured by means 
of the circuit of Fig. 13. In this, there is no d.c. 
feedback, because to measure the impedance it is 
necessary to alter R, and this would upset the static 
conditions if R were carrying the base current of V1. 
With R = 0, apply an input signal big enough to 
produce a sizeable meter reading. Then adjust R so 
that this reading is halved. R is now the same as the 
input impedance. It can easily be a few hundred 
kilohms. An a.c. feedback pair along the lines of 
Fig. 13, but preferably with proper temperature 
stabilization of V1, may be useful when the signal 
source is a crystal pickup or crystal microphone. It 
is, of course, arguable that it may be just as good to 
use a Straightforward amplifier without a.c. feedback 
and connect the crystal device to the input in the 
ordinary way, but with a series resistance big enough 
to provide an adequate load. For all the writer 
knows, this arrangement may be satisfactory. 
There is, however, one apparent virtue in doing it 
the other way. If the signal source is in the feedback 
path, che amount of feedback is controlled by the 
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source impedance. As the latter decreases, the 
frequency response improves. Ths appears to work 
out the right way for crystal transducers, since their 
impedance falls as the frequency is raised. 

Some evidence is provided by the following test 
results. The circuit used was like Fig. 9, but 
without the inductors, R;, or C,. V1 was biased by a 
resistor from base to the collcctor supply, and set up 
with V,, = 1V. The input was applied between the 
emitter of V2 and the free end of C,. The input 
resistance was over 500 КО. When the input signal 
was applied from a low-impedance source in series 
with 1000pF (this simulates a crystal device) the 
output was 3dB down at 250 c/s and 16 kc/s. 


Conclusion.—Now that the writer has shown, 
to his own satisfaction, at least, that the d.c. feedback 
pair is a useful circuit, he will attempt to parry the 
inevitable question. If a feedback pair is good, why 
not a feedback triple, or quadruple? Let me say 
right away that circuits with d.c. feedback over three 
stages exist (Fig. 14). Readers can look up details 
in Reference 4. But there are a couple of snags. One 
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Fig. 13. Circuit for measuring imput impedance, looking into 
the feedback loop. 


Fig. 14. D.C. Feedback Triple. In one variant, all the emitters 
are returned to earth directly. 


is that, with germanium transistors, the temperature 
drift may be so great that the third transistor bottoms 
as the tcmperature rises. The point is that, with 
thrce stages, the drift of the first transistor gets 
amplified rather a lot before it reaches the third 
transistor, and may overload it. It's all right with 
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silicon, but hardly with germanium transistors. 
Before readers who are familiar with Reference 4 rush 
to get pen and paper to write me rude letters, let me 
say that two of the germanium transistors in the threc- 
transistor direct-coupled hearing aid described in it 
are not cperated on the linear part of the V,-I, 
characteristics, but below the knee. 

The other snag is that negative feedback over 
threc stages isn't always practicible. If audio 
transistors are used, interaal phase shifts may turn 
the amplifier into an oscillator if one attempts to 
apply a substantial amount of feedback. However, 
this objection is less valid if transistors with cut-off 


frequencies in the r.f. region are used, as for example 
in the amplifier described by R. C. Bowes in the 
July issue. 
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Radio-Frequency Measurements 


2.-LISSAJOUS FIGURES AND COUNTING TECHNIQUES 


jm low difference frequency which is the output 
from some of the comparison systems has to be 
measured. А quick check through some of the 
standard textbooks reveals an almost bewildering 
number of ways in which such a measurement can be 
made. Many of the techniques described, however, 
seem now to be of only historical interest, and there 
seems to be only one or two of these methods of 
measurement in current use. 


Lissajous Figures 


By far the most common method is the one based on 
the use of Lissajous figures. This is an extremely 
accurate method, and it is one which calls for no 
other test equipment than the oscilloscope and a low 
frequency oscillator. It is a comparison method, the 
basic set up of which is shown in Fig. 9a. 

The frequency to be measured (f,) is fed to the 
** Y ? plates of the oscilloscope, the ©“ X ” plates of 
which are fed from a reference oscillator (fj). А 
figure will be traced on the oscilloscope, and the 
shape of this figure will depend upon the ratio of the 
frequency of f, to-fy. 

The simplest case is where f, = f,, and the shape 
the figure will take can be found with the aid of 
Fig. 9b. Here f, is represented by the equation 


X = А sin 6 e (7) 
and f, is represented by the cau. 
Y = B sin (0 + a) (8) 


where « is the phase difference between f, and fy. 


The two vectors in Fig. 9b, being of the same 
frequency will rotate at the same speed, and the 
figure is constructed by marking off the projection 
of the rotating vector B on the vertical axis—this 
represents Y in equation (8)—and marking off the 
projection of the rotating vector A on the horizontal 
axis—this represents X in equation (7). 

The shape will vary with the phase difference «. 
In Fig. 9b this is 45°: when the two signals are in 
phase the ellipse of 9b closes to a straight line, 
broadening out again to an ellipse, and then to a full 
circle as the phase angle increases through 45° to 90°. 
This is shown in Fig. 10a. 

The procedure when measuring the frequency of f, 
is simply to adjust the frequency of the reference 
oscillator (f,), until a stationary figure is obtained on 
the oscilloscope screen. f, and f, are then equal, 
and their frequency can be read off the reference 
oscillator tuning dial. This should be known with 
sufficient accuracy, for most commercial oscillators 
are accurate to within about 1%, and if the frequency 
being used is, say, 100 c/s the error will only be one 
cycle, and this is one cycle error in the measurement 
of the high frequency signal. So if the high fre- 
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OUTPUT CIRCUIT 
OF FREQUENCY 
MEASURING EQUIPMENT 


REFERENCE OSCILLATOR | f, 


Y=Bsin (D * o9) 


(b) 


Fig. 9(a) Frequency measure- 
ment by Lissajous figures ; 
(b) Construction of Lissajous 
figure. 


quency signal were say, 10 Mc/s this one cycle would 
amount to one part in 107. 

Where the two frequencies f, and f, are fixed, and 
differ by only a fraction of a cycle, as is usually the 
case when checking fixed frequency oscillators 
against a standard oscillator for example, a stationary 
pattern will not be obtained. The phase angle 
between the two frequencies will slowly change, the 
rate of change depending upon their frequency 
difference. The figure on the oscilloscope screen will 
thus be of the form shown in Fig. 10, but it will 
change from a straight line, to an ellipse, then a circle 
and so on as the phase difference changes. If 
Fig. 9b is redrawn with vector Y say, rotating 
slightly faster than vector X and the results repeated 
as the phase difference increases from 0° to 360° it 
will be seen that the rate of rotation of the figure is 
equal to the frequency difference between f, and f,. 
Frequency difference of as small as a cycle every few 
minutes can be measured in this way. It is not 
necessary to use an oscilloscope to time these slow 
rotations of the Lissajous figures; some quite simple 
iru such as a magic eye tuning indicator can be 
used. 

So far we have only considered the case where f, 
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Fig. 102, b, с. Some standard Lissajous figures. 


is equal to, or very nearly equal to f,. It is often 
more convenient, however, to have f, a sub-multiple, 
or a multiple of f, Stationary figures will be 
obtained when the ratio of f, to f, is 2:1, 1:2, 3:1, 
1:3 etc. Examples of some of these figures are 
shown in Fig. 10b and 10c. They are all con- 
structed in a similar manner to which Fig. 9b was 
constructed. Frequency ratios of four, five, six and 
higher can also be displayed; the figure becomes very 
complex with high ratios, however, and a ratio of six 
is about the highest that can be easily distinguished. 


STANDARD 
OSCILLATOR, f, 


FREQUENCY 
TO BE 
MEASURED, f; 


Ап important rule for determining the ratio of 
f, to f, can be found from these figures. Examining 
the three left-hand figures of each frequency ratio, 
that is the figures in which the go and return traces 
are separate, it can be seen that the number of times 
the curve intersects with the line +B is the same as 
the frequency ratio. That this must be so may be 


seen from the following:— 
Let f, be represented by 
X — Asin 0 gu 5c m - (9) 
as before, and let f, be represented by 
Y = B sin (рб + о) бр (10) 
where р is the frequency ratio f,/f, 
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From Fig. 9b these intersections can only occur 
when Y = +В, i.e. from (10) when 

sin (pé + а) = 1 ap a (11) 
і.е. when рб + а = 2/2, 37/2 etc. .. 1- 012) 
Now the figure has a period of 27. That is, the figure 
will be traced out once as 0 goes through 360? (one 
revolution of the vector X). When р=1 there will be 
only one value of рб + х lying between 0° and 360°, 
and so the curve will intersect with the line +B 
only once. When p = 2 there will be two values of 
p? + х lying between 0? and 360°, and the curve 


intersects with the line +B when 0 = 2—4 and when 


57 
4 


be three values of pô + с lying between 0° and 360°, 
and the curve will intersect with the line +B when 
T Or a: 


tty 5т а 
Le — = 0n бк= казф 
9 сш с when 6 а and when 6 6 


And so on for high values of p. 


As has been said the highest frequency ratio p 
that can be easily distinguished, at least by people 
who don't spend the whole of their lives looking at 
Lissajous figures, is about six to one. Опе way 
of viewing high frequency ratios is by connecting 
the lowest frequency to both the ‘X?’ and ‘Y’ 
plates, and the higher frequency to the grid or 
cathode of the cathode ray tube so that it intensity 
modulates the beam. The lower frequency signal is 
connected to the tube via a resistance-capacitance 
phase shifting network as shown in Fig. lla. The 
‘X?’ and ‘Y?’ plates wil thus have connected 
to them signals of the same frequency, but which 
have a large phase difference, approaching 90°. 
Hence an ellipse, which is very nearly a circle, will be 
displayed on the oscilloscope. The time taken to 


0 = — i In the same way when p = 3 there will 


; A 
( ). «те prooucen 
M TAA 


DISPLAY FIGURE 
f, — 6f, 


STANDARD 
OSCILLATOR, f, 


SECOND OSCILLATOR 
f, — Nf, 


FREQUENCY TO BE 
-MEASURED 
f —Mf;—MNf 


Fig. 11 (a). Determining frequency ratios up to 50:1. 
(b) Determination of frequency ratios greater than 50:1. 


(b) 
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100 kc/s 
CRYSTAL 
OSCILLATOR 


ае: GATE 
sw PERIODS 


zu 


| sec TRIGGER PULSES 


р J 
pen DEP 


COUNTER 


SIGNAL TO BE 
MEASURED 


GAT 

PERIOD 

Fig. 12. Digital frequency meter—the counter displays 
frequency directly. 


display the figures once will, as before, be the 
period of one cycle of the low frequency. The high 
frequency signal, which is being used to intensity- 
modulate the tube will shut off the beam on the peaks 
of the positive or negative half cycle (depending 
upon how it is connected). The result will be to 
produce a figure of the form shown in Fig. 11b, a 
broken circle. Since the circle is being displayed 
once for every cycle of the low frequency the number 
of blank spots must be equal to the ratio between the 
two frequencies. 

As with Lissajous figures a.stationary figure will 
only be obtained when one frequency is an exact 
multiple of the other. When the frequency is close 
to, but not an exact multiple the pattern will rotate 
slowly. Using this method frequency ratios of up to 
50 : 1 can be determined. Much higher ratios can be 
determined by using a second oscillator, whose 
frequency need not be accurately known, and a 
second oscilloscope. This is shown in Fig. 11с. 

A number of other similar comparison techniques 
use an oscilloscope,'® and stroboscopes are also used 
to measure low frequencies. 


Counter-type Frequency Meters 


Frequency measuring techniques based on' counters 
are being increasingly used. Where the accuracy 
required lies between about one part in 10? and one 
part in 10* the use of counters is becoming almost 
universal. 'This is largely because of the extreme 
simplicity of operation of the counter-type frequency 
meter. 

A simple arrangement is shown in Fig. 12. The 
signal to be measured is connected to the input of the 
counter via a gate. When the measurement is to be 
made a trigger pulse is used to open the gate. The 
counter starts to count the individual cycles of the 
signal being measured; after one second a second 
trigger pulse closes the gate, and the counter stops 
counting. There will thus be displayed on the 
counter the number of cycles in one second of the 
signal being measured—that is its frequency. This 
count is usually repeated automatically. One small 
snag with this arrangement is that while the count 
is being madé no information is presented to the 
operator, and conversely when the count is being 
displayed no information can enter the counter. 
This can be avoided if the counting and display 
sections are separate and if a memory device is 
included.? Тһе memory system holds a count 
and displays it continuously while the new count is 
being accumulated. At the end of each counting 


WIRELESS WORLD. DECEMBER 1961 


interval the new count is transferred to the display 
іп a very brief time—100us in a commercial instru- 
ment. 'Thus the frequency is displayed practically 
continuously and the counter is collecting information 
on the frequency also almost continuously. 

The trigger pulses, since they determine the width 
of the gate, must occur at accurately known intervals 
of time. A 100 kc/s crystal oscillator is usually the 
basic standard for determining this, the one per 
second trigger pulses being obtained by successive 
division of the 100 kc/s signal. 

The highest frequency that can be measured is 
limited by the speed of the counter. In commercial 
instruments it is usually one megacycle or ten 
megacycles.?% ? 

Any frequency within the range of the counter 


.can, however, be measured simply by connecting it 


to the input of the counter, no adjustments being 
required. 

To measure frequencies above the top limit of 
the counter, heterodyne techniques can be used. 
A suitable arrangement is shown in Fig. 13. The 


10Mc/s 
COUNTER 
+ 
LOCAL 
OSCILLATOR 


SIGNAL f, fs «I0 Mc/s 


DIVIDE 
BY 10$ 


1Мс]5 
CRYSTAL 
OSCILLATOR 


Fig. 13. Measuring frequencies above the upper limit of 
the counter by means of a heterodyne unit. 


local oscillator can be locked, at 10 Mc/s intervals 
in the case of a 10 Mc/s counter, to the harmonics 
of the crystal oscillator. If the frequency to be 
measured was, say, 26 Mc/s, the local oscillator would 
be tuned to 20 Mc/s and locked to one of the crystal 
harmonics. The local oscillator output is then 
mixed with the signal in the mixer, and the difference 
frequency, 26 Mc/s—20 Mc/s = 6 Mc/s, is passed 
on to the counter and displayed. 

With this sort of arrangement the signal frequency 
is given by the sum of the local oscillator frequency, 
and the frequency displayed on the counter. Some 
adjustment is now necessary when making measure- 
ments, but once the local oscillator has been set up 
any frequency over a 10 Mc/s band can be measured 
without any further adjustment. 

This type of frequency meter suffers from two 
types of error. There is first of all the effects of an 
error in the standard 100 kc/s frequency which 
produces errors in the gate period. When using a 
heterodyne system, however, the local oscillator 
frequency will also be in error, and this error will 
add to the error in the gate period. If the 100 kc/s 
signal was for example slightly high, the gate period 
would be shorter than it should be. The local 
oscillator frequency would then be higher than it 
should be, causing the difference frequency to be 
low. 'The error in the standard frequency would 
thus result in low difference frequency and a short 
gate period. It is shown in the appendix, however, 
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fs = SIGNAL 


T= NxIkqs 


R.F. 
HETERODYNE 
SELECTOR 


Ikc/s 4- HARMONICS 


DIVIDER 


FROM STANDARD 
OSCILLATOR 


LISSAJOUS 
FIGURE 


OSCILLATOR 


Fig. 14. А frequency measuring 
receiver. Either the loudspeaker 
or the C.R.O. can be used. 


that the total error can never be greater than the 
error in the local standard. 

The second source of error, and this is peculiar 
to counters, is what is called gate error. There is 
no direct relationship between the signal being 
measured and the trigger pulses that open the gate; 
the point in time when the trigger pulses arrive can 
be at any point on the signal waveform. Whether 
or not the first cycle is counted will depend upon 
what point on the waveform the gate opens, and an 
error of +1 digit is possible. 

This error is the same, one digit, whatever the 
length of the gate period, so its effect can be consider- 


ably reduced by lengthening the gate period. A ten 
second gate can be used, for instance, and if the 
frequency being measured was, say, 10 Mc/s, 
then 10? cycles would be counted in the gate period 
and the gate error of one digit would then be equiva- 
lent to only 1 in 10%. The displayed count must 
then be divided by ten, of course, and this does 
rather increase the possibility of errors due to 
misreading. 

Counters with much higher counting rates seem 
to be just around the corner, and counter-type fre- 
quency measuring systems using computer tech- 
niques have also been described.?? 


Frequency Measuring Receivers 


Errors due to misreading are always a possibility 
with frequency measuring systems, particularly the 
more sophisticated ones. Where readings have to be 
taken over a long period this can become a serious 
problem, and special care has to be taken with the 
design of the operating controls and read-out sections. 

А technique which while covering a wide frequency 
range is almost free of misreading errors is the fre- 
quency measuring receiver. А simple type is shown 
in Fig. 14. The receiver, a conventional one, is tuned 
accurately to the signal to be measured. The hetero- 
дупе oscillator is then tuned until itis set to a frequency 
corresponding to the nearest whole number of kilo- 
cycles below the frequency to be measured, the ac- 
curacy of the oscillator setting being checked against 
the harmonics from the 1 kc/s multivibrator. 

The heterodyne note produced in the receiver 
output will thus be below 1 kc/s. The output from 

(Continued on page 647) 


APPENDIX 


'That the total error can never be proportionately 
greater than the error in the local standard when 
using a counter in a heterodyne set-up can be seen 
in the following way. Any error in the local standard 
will cause the frequency of the local oscillator to 


COUNTER 


SIGNAL fs fa 


LOCAL 
OSCILLATOR PREISEN 


LOCAL 
STANDARD 


be in error and the gate interval to be in error. 
Suppose this error is a small fraction e, and the 
nominal local oscillator frequency is fo, then the 
d limits of the local oscillator frequency will 

e 
f, = f, (Ite) - (1) 
The difference frequency E between the local 
oscillator frequency and the signal frequency f, 
will, therefore, be somewhere between the limits 
f, = f, —f, (Ite) DOES NES О) 


Next consider the effect of the error in the local 
standard on the gate interval. If f, is the nominal 
gate frequency then the actual gate frequency will 
vary between the limits 


f, = t, (1-е) : n та (3) 
But the gate time interval t is given by 1/f,’. 
Hence 
„= = Re us се, е (4) 
f, (Ite) 


For a опену f, counted for а time interval t, 
the counter display will be N where N is given by 
f, X t, and the actual indicated count will vary 
between the limits 

= fate (1-Fe) (5) 

The 58| frequency | Nit, will thus vary 

between the limits 
f = №, = fa (Ire) (6) 

The actual indicated value of the signal frequency 
f, can now be found by adding the nominal value 
of the local oscillator frequency to this, or 

f, = f,’ + fa (1Fe) 

Substituting for f, in equation (2) we get 
£f = f T [£,—f, (1+е)] (1-Fe) 
= £Tef, + ef, 

If we ignore the second order terms, which we 
can. do since e is normally a very small fraction, 
then the limits of error in the measurement are 
given by Fef, 
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an audio oscillator is then 
mixed with the heterodyne 
note, and the audio oscillator 
tuned until it zero beats with 
the heterodyne note. The 
reading of the audio oscillator 
tuning plus the reading of 
the heterodyne oscillator tun- 
ing then gives the signal 
frequency.?? 

А counter can be included in 
the receiver to further increase 
the simplicity of operation, 
and one such arrangement is 
shown in Fig. 15. А receiver 
covering the desired range in 1 
Mc/s bands is used. If the 
frequency to be measured was, 
say, 6.3 Mc/s, the receiver would be switched to the 6 
Mc/s band, and tuned to 6.3 Mc/s. The range switch 
will have caused the first loca] oscillator to be locked to 
the 50th harmonic of the standard, that is to 5 Mc/s. 
The signal is mixed with this to give a difference 
frequency of 1.3 Mc/s. The output from a variable 
frequency oscillator, covering 900 kc/s to 1.9 Mc/s, 
is mixed with this, and the oscillator tuning is set 
to give an accurate difference frequency of 100 kc/s. 
This tuning is checked by comparing the 100 kc/s 
difference frequency with the standard 100 kc/s using 
Lissajous figures. The variable oscillator output at 1.2 
Mc/s is now mixed with the 9th harmonic of the 100 
kc/s standardto produce a 300 kc/s difference frequency 
' which is displayed on the counter. The frequency 
of the signal is thus given by thc frequency range in 
use, 6 Mc/s, and the counter reading, 300 kc/s, 
as 6.3 Mc/s. 

Practical counter type frequency measuring re- 
ceivers are usually more complicated than this; 
but despite the high inherent accuracy of such a 
system frequency measurement is no more difficult 


100kc/s 
CRYSTAL 
OSCILLATOR 


OCA 
OSCILLATOR Mc/s INTERVALS 


100 kc/s 
IF 


iF ‚ 
AMPLIFIER CRO. 


Y 
— COUNTER 


VARI ABLE 
900 kc/s 
TO 1-9 Mc/s 


9th 
HARMONIC 
SELECTOR 


Fig. 15. A frequency measuring receiver using a ccunter. 


than tuning the receiver to the signal to be measured. 
Quite an improvement on some of the earlier high 
accuracy systems where a training period of any- 
thing from three to six months was usually required. 
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HORN RADIATOR 


ON a 1,000-acre site near Rumford, Maine, U.S.A., Bell 
Telephone Laboratories is installing what is said to be 
the world's largest horn aerial as part of a new experi- 
mental space communications station. The 250-ton steel 
and aluminium structure will be a rotating aerial—177ft 
long, 94ft high, and will be protected from the weather 
by an inflated spherical cover, or radome, 210ft wide, 
161ft high. 

The huge horn will rotate on two concentric circular 
tracks on the ground. It will also “roll” about its hori- 
zontal axis so that it can follow a satellite from low to 
high angles of elevation. 

Carried around on the structure with the horn will be 
two “houses” for equipment including а travelling- 
wave maser. 

The radome will be supported by air pressure of one 
tenth of a pound per square inch greater than the out- 
side atmospheric pressure. It will be anchored to the 
top of a 14-foot wall that will encircle the base of the 
aerial. Double doors provide an “air lock” to avoid 
losing pressure. 


Cut-away drawing of the Bell horn radiator inside its 
radome. Eventually five such structures may be built on 
the Rumford site. 
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MANUFACTURERS PRODUCTS 


NEW ELECTRONIC EQUIPMENT AND ACCESSORIES 


Capacitance-Type Moisture Meter 


SIMPLICITY of operation is afforded by the single 
knob control of the * Varsity " moisture meter, in which 
the capacitance method of measurement is employed at 
a frequency of 100 Mc/s. Readings are obtained by 
noting the combined readings of a 10-turn calibrated 
control and a moving coil meter. The meter reading 
can be converted to moisture content by means of a 
graph or a transparent scale placed over the meter. The 


Shaw ‘Varsity ° moisture meter. Material sample is placed 
in 2,000cm? container on top of the instrument. 


instrument is fully stabilized for mains variations of 


190V-260V. Details are obtainable from Shaw 
Moisture Meters Ltd, Rawson Road, Westgate, 
Bradford. 


Direct Writing Recorder 


A SINGLE-CHANNEL recorder, the R.1, with a choice 
of two writing systems, is announced by Devices Ltd. 
Either a hot stylus on heat-sensitive paper using recti- 
linear co-ordinates, or an ink pen on curvilinear co- 
ordinates may be used, and any of six paper speeds can 
be selected. The sensitivity is 0.5V/cm or with pre- 
amplifier 0.5 mV/cm, giving a linear excursion of 5 cm. 


Devices R.I. recorder, with hot stylus unit in use. 


This may 
quickly be interchanged with an ink pen system. 
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A differential feedback amplifier is employed, and the 
frequency response of the complete instrument is 0-65 
c/s (—3dB). Full details of the instrument, which uses 
transistors throughout, may be obtained from Devices 
Sales Ltd. 13-15 Broadwater Road, Welwyn Garden 
City, Herts. 


Polar Recording Turntable 


IN conjunction with level recorder Type 2305, the 
Briiel and Kjaer turntable Type 3921 enables direc- 
tional measurements to be made on aerials, micro- 
phones, loudspeakers, etc., and the results automatically 
recorded on polar co-ordinate graph paper. The item 
under test may be either bolted to the table by means 
of the threaded holes provided, or may be mounted 
centrally in the chuck. The specimen can be provided 


Brüel and Kjaer polar recording turntable. 


with power or signals via a slip-ring arrangement below 


the table. Full details are obtainable from B. and K. 
Laboratories, Ltd. 4 Tilney Street, Park Lane, 
London, W.1. 


Adjustable Delay Line 


VARIABLE magnetostrictive delay lines with delays 
between 2 usec and 20 usec are announced by Sealectro. 
The unit is contained in a hermetically sealed steel case, 
and adjustment of the delay is by means of a single 
screw. The maximum pulse repetition rate is 500 kc/s, 
with a pulse width of 1 „sec. Input and output impe- 


Sealectro Deltime Type 157 variable delay line. Adjustment 
screw is at left-hand end. 
n 
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dances are 400 ohms and insertion loss is 45 dB. A 
complete description can be obtained from Sealectro 
Corporation, Hersham Factory Estate, Walton-on- 
Thames, Surrey. 


Inexpensive Oscilloscope 


ALTHOUGH marketed at the very low price of £36, 
the Model 381 general-purpose oscilloscope is capable 
of a high performance. The Y-amplifier has a band- 


Dartronic Model 38! oscilloscope. 


width of 0-9 Mc/s, a rise time of 40 nsec. and a sensi- 
tivity of 100. mV r.m.s./cm, — Input impedance is 1 
M and 20 pF. The timebase speed is from 0.55 usec/ 
cm to 0.15 sec/cm and the waveform is made available 
at the front panel. Accessibility for servicing is assured 
by the sensible construction; the top, bottom and side 
panels are removable, and most of the circuitry is 
mounted on two vertical panels. The instrument is 
made by Dartronic Ltd., 3, 5 and 7 Windmill Lane, 
London, E.15. 


Sensitive Millivoltmeter 


ALTERNATING voltages from 3004V in the range 
100c/s to 900Mc/s may be measured by means of the 
Airmec Type 301. Measurement of direct voltages may 
be made in the range 1004V to 10V. 


Airmec millivoltmeter Type 301. 


The amplifier is direct-coupled throughout, stability 
being achieved by the use of chopper. A semiconductor 
rectifying probe allows the use of a simplified attenuator 
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which needs no frequency-compensation. The input 
impedance is 5MQ on d.v. ranges and when measuring 
alternating voltage varies from 120kQ+2pf at 100kc/s 
to 3kQ+2pf at 200Mc/s and above. Fluctuation of 
reading with +10% mains variation is less than 
+ 1.5% on all ranges. Full details are obtainable from 
Airmec Ltd., High Wycombe, Bucks. 


Wobbulator Attachment 


TO extend the coverage of currently-available sweep- 
frequency generators to the Bands IV and V region, 
Grundig have introduced their VS-2 u.h.f. converter. 
'The output of the existing generator is set to 55Mc/s 
and applied to the converter, where it is mixed with 


Grundig VS-2 u.h.f. converter for wobbulators. 


the output of a u.h.f. oscillator. The resultant signal 
covers the range 460-795Mc/s and the level is — 13dB 
on the output of the sweep frequency generator. Input 
and output impedances are 600 unbalanced. The con- 
verter costs £30, and is available from the British 
distributors, Wolsey Electronics, Ltd., Cray Avenue, St. 
Mary Cray, Orpington, Kent. 


Cable Identifier 


DESIGNED for application without tools, the Helagrip 
is a flexible p.v.c. sleeve supplied in sizes to fit cables 
of 1-іп to 4&-in dia. The indented edge of the sleeve 
prevents adjacent pieces twisting relative to each other, 
and the special section prevents sliding. The sleeving 
is supplied partially cut in lengths of identical coding 
(A-Z, 0-9). 

Further details may be obtained from Hellermann, 
Ltd., Gatwick Road, Crawley, Sussex. 


* Helagrip ' cable identifier. 


DECEMBER MEETINGS 


Tickets are required for some meetings; readers are advised, therefore, 
to communicate with the secretary of the society concerned. 


LONDON 

4th. I.E.E— Discussion on “ Backward 
waves in waveguides ” opened by Dr. 
P. J. B. Clarricoats, R. A. Waldron and 
G. H. B Thompson at 5.30 at Savoy 
Place, W.C.2. 

6th. Brit.I.R.E.—Discussion on 
“ Possible uses of computers in medical 
diagnosis" opened by Dr. A. D. Booth 
at 6.0 at the London School of Hygiene 
n2 Tropical Medicine, Keppel Street, 

sth, Institute of Physics and Physi- 
cal Society. — Electron microscopy in 
Japan" by T. Mulvey and Dr. M. 
Whelan at 2.30 at 47 Belgrave Square, 
S.W.1. 

8th. Television Society.—' Remote 
control operation of television cameras ” 
by H. C. Nickels at 7.0 at the Cinema- 
tograph Exhibitors’ Association, 164 
Shaftesbury Avenue, W.C.2. 

llth. LE.E. Graduate and Student 
Section—* The professional engineer 
and an expanding industry ” by G. S. C. 
Lucas at 6.45 at Savoy Place, W.C.2. 

12th. 1.E.E.—“ Diversity reception 
and automatic phase reception” by 
L. Lewin at 5.30 at Savoy Place, W.C.2. 

12th, Institute of Physics and Physi- 
cal Society.—“ Integrated electronics ” 
by Dr. W. J. Granville at 5.30 at 47 
Belgrave Square, S.W.1. 

14th.  Brit.I.R.E—Symposium on 
“Constant luminance colour television ” 
including papers by I. J. P. James and 
W. A. Karwowski, W. N. Sproson, 
A. V. Lord, K. Hacking and G. F. 
Newell at 6.0 at the London School 
of Hygiene and Tropical Medicine, Kep- 
pel Street, W.C.1. 

14th. Radar & Electronics Association, 

—* Loudspeaker enclosures” by J. 
Gough and Prof. F. Landgrebe at 7.0 
at the Royal pos of Arts, John Adam 
Street, W.C.2 


15th. Television Society.—* The 
*Nev-Eye' vidicon camera” by М. 
Rutherford at 7.0 at the Cinematograph 
Exhibitors’ Association, 164 Shaftesbury 
Avenue, 

15th. B.S.R. re Problems in tele- 
phone transmission" by D. L. Richards 
at 7.15 at the Royal Society of Arts, 
John Adam Street, W.C.2. 

18th. I.E.E.—“ Large microwave steer- 
able aerials for communication with arti- 
ficial earth satellites and space probes" 
by F. J. D. Taylor at 5.30 at Savoy 
Place, W.C.2. 

20th. LE.E.—" Satellite instrumenta- 
tion” by Dr. К. L. F. Boyd at 5.30 at 
Savoy Place,' W.C.2. 


ARBORFIELD 

llth. LE.E. Graduate & Student Sec- 
tion.—" Design of service equipment” 
by B. W. Norman at 7.0 at the Unit 
Cinema, 3(Tels.) Training Bn., R.E.M.E. 


BIRMINGHAM 

4th. I.E.E—‘ The banana-tube dis- 
play system—a new approach to the 
display of colour-television pictures " by 
Dr. P. Schagen at 6.30 at the College of 
Technology. (Joint meeting with the 
Institution of Post Office Electrical 
Engineers.) 

8th. Society of Instrument Тесһпо- 
logy.— Instruments in clinical chem- 
istry " by N Crawford and “ Electronics 


in surgery " by R. Lightwood at 7.0 at 


the College of Technology, Aston Street. 

12th. Institute of Physics and Physi- 
cal Society.—'* The observation of radio 
stars" by Dr. P. F. Scott at 6.30 at 
the Midland Institute. 

14th. Brit.IR.E.—* The R.R.E. radio- 
telescope interferometer” by Н. Gent 
at 6.15 at the Electrical Engineering De- 
partment, The University. 
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PRINCIPLES OF TRANSISTOR CIRCUITS д 
S. W. Amos, B.Sc.(Hons.), A.M.LE.E. 2nd Edition 21/- 22]- | 
SOUND AND TELEVISION BROADCASTING. белага Prin- ! 
ciples. К. R. Sturley, Ph.D., B.Sc., M.LE.E. 45/- 46/4 ! 
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BRADFORD 

Sth. LE.E.—* The potentialities of 
artificial earth satellites for radiocom- 
munication” by W. J. Bray at 6.30 at 
the Institute of Technology. 


BRISTOL 

14th. Society of Instrument Tech- 
nology.—“ The atomic clock" by Dr. 
L. Essen at 7.30 at the Department of 
Physics, the University. 

20th. BritLR.E.—Annual general 
meeting of the South-Western Section 
followed by ** Transistors in transmitters 
and communications receivers " by D. C. 
Carey at 6.0 at the School of Manage- 


ment Studies, Unity Street. 
CAMBRIDGE 
12th. LE.E.—'" The  banana-tube 


display system—a new approach to the 
display of colour television pictures ” 
by Dr. P. Schagen at 8.0 at the Caven- 
dish Laboratory, Free School Lane. 


CARDIFF 

6th. Brit. I. R.E.—" Microwave valves ” 
by R. W. White at 6.30 at the Welsh 
College of Advanced Technology. 


CHELTENHAM 

lst. . BritLR.E.— Electronic tele- 
phone exchanges" by J. F. Hesketh at 
7.0 at the North Gloucestershire Tech- 
nical College. 


EDINBURGH 

5th. I.E.E.—“ Precision Measure- 
ment” by G. H. Rayner and A. Felton 
at 7.0 at the Carlton Hotel, 

13th. Bri.I.R.E.—“ Jodrell Bank" 
by J. B. Wilson at 7.0 at the Department 

Natural Philosophy, The University, 
Drummond Street. 


FARNBOROUGH 
7th. ІЕЕ. Graduate and Student 
Ѕеспоп.—“ The synthesis of speech for 
communication purposes" by Н. L. 
ee at 6.30 at the Technical 
ege. 


FAWLEY 

lst. Society of Instrument Techno- 
logy.—'' Applications of transistors and 
diodes " by D. Osborne at 5.45 in Room 
4a, Administration Building, Esso Petro- 
leum Co. 


GLASGOW 

4th. LE.E.—' Precision measure- 
ment" by G. H. Rayner and A. Felton 
at 6.0 at the Royal College of Science 
and Technology 

14th. Brit. M RE—* Jodrell Bank” 
by J. B. Wilson at 7.0 at the Institution 
of Engineers and Shipbuilders, 39 Elm- 
bank Crescent. 


GRANGEMOUTH 

21st. Society of Instrument Tech- 
nology.—' Instrumentation of space 
vehicles " by Dr. A. E. Roy at 7.0 at the 
Leapark Hotel, Bo'ness Road. 


LEICESTER 

6th. Brit.I.R.E.—"* Transistors in com- 
putets and control equipment" by P 
James at 6.45 at the University. 

12th,  LE.E.—" Altitude control of 
earth satellites" by B. Stewart at 6.30 
at the Lecture Theatre, E.M.G.B. Show- 
rooms, Charles Street. 
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LINCOLN 

7th.  LE.E.—Discussion on “ Semi- 
conductors for light-current engineer- 
ing" opened by L. Rushforth at 7.30 
it the E.M.E.B. Showrooms, 191 High 
treet, 


LIVERPOOL 

4th. LE.E.—' Simulation of intelli- 
gence” by Prof. D. M. MacKay at 
6.30 at the Royal Institution. 

13th. Brit. LR.E.—" Nuclear power 
station instrumentation?" by M. W. 
Jervis at 7.30 at the Walker Art Gallery. 

14th. Society of Instrument Tech- 
nology.—" The versatility of the elec- 


tronic potentiometer” by F. W. J. 
Howard at 7.0 at the Merseyside and | 
North Wales Electricity Board Indus- | 
trial Centre, Paradise Street. | 

18th. LEE. md Education of an elec- | 
trical engineer" by Prof. M. R. Gavin | 

and * The place of formal study in the 
post-graduate training of an electrical | 
engineer" at 6.30 at the Royal Insti- | 
tution. 


M xai 


I atl amm 
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Eletifonics in the 
gosal mail nite " by С. P. Copping 
at 7.0 at the “ Wig and Gown." 


MANCHESTER 

6th. I.E.E.— Generation and ampli- 
fication in the millimetre wave field” 
by W. E. Willshaw at 6.25 at the 
Engineers’ Club, Albert Square. 

7th. Brit. R.E.—* БА for civil 
aviation purposes" by K. F. Slater at 
7.0 at the Reynolds Hall, College of 
Technology. 


NEWCASTLE-UPON-TYNE 

4th. LE.E.—* Planning and installa- 
tion of the sound broadcasting head- 
quarters for the B.B.C.s Overseas and 
European Services" by F. Axon and 
O. H. Barron at 6.15 at the Rutherford 
College of Technology, Northumberland 
Road. 

143th. Brit.I.R.E.—* Masers and para- 
metric amplifiers" by Dr. T. H. Wilm- 
hurst at 6.0 at the Institute of Mining 
and Mechanical Engineers, Neville Hall, 
Westgate Road, 

18th.  LE.E.—" Heaviside—his Ше 
and work" by Prof. R. L. Russell at 
6.15 at the Rutherford College of Tech- 
nology, Northumberland Road. 


PORTSMOUTH 

13th. LE.E.—Discussion on “ Silicon 
controlled rectifiers” opened by R. J. 
Alexander, J. P. Birchenough and R. 
Thompson at 6.30 at the C.E.G.B. 
Offices, 111 High Street. 


SHEFFIELD 

13th. LE.E.—' Millimetre waves” 
by Dr. J. Allison at 6.30 at the 
University. 
SOUTHAMPTON 

12th.  LE.E.—Discussion on “ High 
speed measuring techniques in the 


nano-second region?" opened by B. H. 
Venning and D. Grollet at 6.30 at the 
University. 


WEYMOUTH 

lst. LE.E.—* The banana tube" by 
Dr. P. Schagen at 6.30 at the South 
Dorset Technical College. 


WOLVERHAMPTON 

6th. Brit.lR.E.—Symposium оп 
* New electronic techniques in non- 
destructive testing" at 10.0 at the 
Wolverhampton and Staffordshire Col- 
lege of Technology. 
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LIST NO. D.830 


This unique Multi-Legend Indicator has 
been developed to meet the needs of 
modern electronic control, measuring 
and monitoring equipment, where the 
conventional ФР Warning hem 
BE insufficient to portray 
the sometimes complex operational 
sequences as they occur. The design 
enables a display of letters, numbers, 
words, etc., to be “written up " as the 
corresponding operations or processes 
take place. Legends are individually 
illuminated by 5 mm. tubular L.E.S. 
(B.S.98/E5) lamps (not supplied) and are 
normally invisible until “lit.” The 
legending is carried out to customers’ 
requirements and the adjoining 
illustrations give a few examples of the 
wide range of applications. The flanged, 
easy to fit unit is moulded in highly 
polished black thermo-setting Bakelite, 
with a contrasting chromium bezel. 


LIST NO. D.830. (6 lamp unit.) 
LIST NO. D.831. (9 lamp unit.) 
Overall Size: 135^ [] x 1” deep. 


Зіна 


3-WAY DESK SWITCH FOR USE WITH 
MULTI-LEGEND INDICATOR 


This 3-switch unit (each S.P. ON-OFF) 
has been specially developed to be used 
with the above signal-lamp, when 
incorporated in office door annunciation. 
(See two lower legends. Moulded in 
glossy black Bakelite, all insulated, with 
smooth yet firm snap action, simple 
yet effective—nothing to go wrong. 
Switch dollies can be coded by code-plate 
in top, to agree with Legends/Messages. 


Overall Size: 2 ў’ long x 245" wide x 1” high. 


E W 


MULTI - LEGEND 
SIBNAL-LAMP 


ATTENDRE 


6 LAMP UN:T 


9 LAMP UNIT 


6 LAMP UNIT 


6 LAM? UNIT 


LIST NO. S.776 


A.F.BULGIN £ CO.LTD. 


Full details of these two 
components, and all other 
NEW LINES manufactured 
by The House of Bulgin, 
can be found in our Catalogue 
No. 202/C published October 
1961. Available price 2/6, 
post free, or free to trade 
letterhead or order. 


BYE-PASS ROAD, BARKING, ESSEX. 
Telephone: RIPpleway 5588 (I2 lines) 
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UNBIASED 


By “FREE GRID ” 


In Old Bohemia 


AMERICANS often claim to be far 
ahead of us Europeans—and in par- 
ticular of us Limeys—in the various 
activities of life, and in many cases 
they are, of course, quite justified in 
their claims. For instance, in some 
of their big cities, their buildings and 
their crime statistics are much 
higher than anything we can boast of. 

However, it is mostly in matters 

0 anplied science that the Americans 
etaim то be so 1ui-2head of us, and 
here again they are fully -jusuiea. 
What European state, for instance, 
can boast of having had, since 1890, 
an electric chair for the administra- 
tion of what they call *electrocu- 
tion” but which we old-fashioned 
grammarians prefer to call * electro- 
cussion”? I believe that American 
doctors are as out of date as we are 
when they speak of “concussion,” 
rather than of *concution." 

But there is one instance of ap- 
plied science where the U.S.A. is 
twenty years behind Europe, as Mr. 
Kenneth Greenberg, writing to me 
from the city of sudden and violent 
death, has made quite clear by send- 
ing me a cutting from the October 
1957 issue of the American journal 
Popular Mechanics. 

This cutting has an illustration of 
an American ambulance fitted with 
a radio transmitter which turns all 
traffic lights red for a few seconds to 
give it a clear passage as it speeds on 
its way. 

Mr. Greenberg quite rightly sends 
this cutting to me to refute the state- 
ment I made in the September issue 
of W.W. that the idea had never 
been put into use. But my state- 
ment was all wrong, and it is all the 


"I can only hang my debowlered head 
in shame.” 
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more blameworthy in that I had for- 
gotten that in the issue of Dec. 2nd, 
1937—nigh on a quarter of a century 
ago—I myself reported in these 
columns that I had seen this idea in 
use in a European city. I can only 
hang my debowlered head in shame 
at forgetting my own words, and thus 
misleading my readers. 

I did not mention the name of the 
city but unless my memory has let 
me down again it was in the city of 
Good King Wenceslas that I saw this 
sight. 

Tf. Eis af vou аге so ignorant that 
you бо t know the name o. *he land 
over which Good King Wenceslas 
ruled, and the name of his capital 
city—still unchanged ^ today—in 
which he did his looking out on St. 
Stephen's Day, I do not consider it 
my duty to enlighten you. Ask any 
of the children who sing carols on 
your doorstep this Christmas. 


Diary Data and Dates 


I AM very gratified to see in the 
* W.W. Diary" for 1962 that the 
pages in which we record our daily 
doings have been kept as free from 
printed matter as possible. Thus 
the Editor has kept his hagiographi- 
cal information to a min:mum, only 
including saints' days and other ec- 
clesiastical information where they 
coincide with quarter days and half- 
quarter days. 

In the non-diary pages I was a 
little surprised to see that the ter- 
minating sigma (s) had been omitted 
from the Greek alphabet, but I sup- 
pose the reason is that it has no 
symbolic significance. I suppose, 
too, that a similar reason, namely 
lack of usefulness, causes the omis- 
sion on the page of abbreviations of 
r.df, to denote what we now call 
radar. I think it is a pity that this 
was ever allowed to be superseded 
by the American name of “radar,” 
but it is too late to alter it now. 

I was very pleased to see the page 
of some historic wireless dates. I 
notice that the adjective “some” is 
used in the title, but even so I 
wonder why some dates were 
omitted. The omission which dis- 
mayed me most was the date when 
the cavity magnetron was invented.* 

It is made quite clear in the Diary 
that G.M.T. is used throughout but 
I think it is carrying accuracy a bit 
too far when the time of the Titanic 


It was 
developed over a period of many months, 
but on outstanding date was February 21st, 
1940, when, to quote Sir Robert Watson- 
Watt, “ the new device was successfully 
operated. "—EHd. 


* A almost impossible task, 


disaster is reduced to G.M.T. from 
local meridian time, thus causing 
what I regard as the wrong date of 
15th April, 1912, to be given for the 
event which I, and all others who 
personally remember the disaster 
have always regarded as occurring 
on 14th April. It occurred at 11.40 
p.m. local meridian time on Sunday, 
14th April, but as the ship’s longi- 
tude was 50° 14’ W it would be just 
after 3 a.m. G.M.T. on 15th April. 


Forty Years On 


ALTHOUGH it is only three months 
since the British National Radio 
Show closed its doors, preliminary 
plans for the 1962 show are already 
being discussed. I think, therefore, I 
had better remind the organizers that 
next autumn we shall be celebrating 
not only the fortieth anniversary of 
the first radio show, held in the old 


Horticultural Hau і7 1922. but also 
the fortieth anniversary of the be- 
ginning of broadcasting itself; at any 
rate of regular broadcasting in this 
country from 2LO. 

I hope these anniversaries will be 
celebrated in some way at the show 
next August but we don’t want 
merely a static museum showing a 
few sets that were on sale in 1922. 
Of course a museum section could 
form a part of the exhibition; there 
is, at any rate, plenty of room for 
it in the vast open spaces of which 
I complained in 1960 and which were 
again in evidence at the last show. 

In order to celebrate these two 
anniversaries I think it would be a 
good idea for the B.B.C. to combine 
with receiver manufacturers to bring 
home to people how excellent is the 
quality of 1962 compared with that 
of 1922, not only on the technical 
side but on the entertainment side 
also. I am not trying to decry the 
pioneers of 1922, but, of necessity, 
they were venturing into a new field 
of entertainment altogether, and 
their efforts were naturally somewhat 
amateurish compared with today's 
polished standards. 

Could not the B.B.C. arrange to 
give a programme or two of the type 
we used to get in 1922, I wonder if 
there are any recordings available. If 
such programmes were fed through 
1922 sets, present day listeners—in- 
cluding youngsters of 40— would 
know what we had to put up with 
in those far off days. 


Senescent Senescience 


I MUST accept with becoming grace 
the rebuke administered to me by 
Mr. K. W. Mawson of the Royal 
Eye & Ear Hospital, Bradford (Nov. 
issue), concerning remedial measures 
necessary to combat the hearing de- 
fects of the ageing. It is quite clear 
to me that I have advanced further 
along the road of senescence than I 
had supposed, without a correspond- 
ing increase in my senescience. 
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INSTRUMENTATION 


AVO instruments are in 
permanent use at 
many oil refineries 


D.C. Amplifiers 

Radiation Monitors 

Valve Voltmeters Regd. Trade Mork 
Multi-range Testmeters 

Valve Testers 

and other electronic 

and nucleonic instruments 


A Shell Photogratn 


AXNYD X, E X3 AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON · S.W.! 
Telephone: ViCtoria 3404 (12 lines) Cables: Avocet, Sowest, London 


A MEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES 
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only Available in anode to stud, cathode to stud, or double 
"uua anode versions. Single anode devices may also be used 


LUCAS as low voltage rectifiers, having normal rectifier forward 
characteristics. High power-handling capacity. 


silicon Available in higher voltage ranges—up to 100 volts 


(single anode devices only). Good delivery. Competi- 


voltage tive prices. Sales Engineers covering the country and 


an Applications Team available to advise on all 


regulators «sv: roses. 
have А Е The Lucas range of Silicon 
Nominal Power voltage regulators, covers the 


Zener Dissipatlon 
Voltage Watts voltage range between 8.2 and 


33 volts. The regulators are 
avallable either as Zener 
Diodes for D.C. voltage regu 
lation, or as Clipper Diodes for 
A.C. amplitude control, 


FEATURES 
* Hermetically sealed 


Ж Operating ambient 
temperature, —55C 
to+150C 


Ж Zener voltage toler- 
апсе+10% 


ж Stud mounted 
* Small physical size 


features 


“Ж 20 indicates Zener 
CD indicates Cliooer 


MANUFACTURE & RESEARCH 


Joseph Lucas Ltd 


Sales & Technical Applications 


G & E Bradley Ltd 


ELECTRAL HOUSE, NEASDEN LANE, LONDON N.W.10 
Telephone: Dollis Hill 7811 


A Subsidiary Company of Joseph Lucas (Industries) Ltd. 


DECEMBZR, 1951 WIRELESS WORLD 


The chessplece is carved Indian Іуогу, circa 1740. The valve Is from the Mullard Special Quality range. 


winning move...price and performance ! 


In one move you can checkmate practically any valve reliability problem by specify- 
ing Mullard Special Quality Valves. 

Mullard production techniques couple high technological standards with large scale 
output, giving you the advantage of valves of top quality performance at a surpris- 
ingly low price. 

Specifically designed to provide combinations of several special qualities—long life, 
supreme ruggedness, consistent characteristics—these Special Quality valves can 
increase operational reliability under normal or tough conditions and reduce costly 
equipment breakdowns and servicing time. 

Send us your valve reliability problem and we'll recommend a Special Quality 
valve type. When writing please quote reference M42212. 


Mullard Limited, Government and Industrial Valve Division, Mullard House, Torrington Place, London, WC1. Telephone LANgham 5522 = 


МУТА 422А 
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UNIVERSALLY ACCEPTED STANDARD ENCAPSULATION 


Our complete range of Switching, R.F., arid now А.Е. transistors, is produced in the TO-5 International 
Standard outline. This form of encapsulation isyadmirably suited to the high quality of Newmarket 
transistors, which conform to K1007, VASCA, and IEC specifications, for computor, fast switching, and 
other exacting applications. : H 


STANDARD RATINGS: SWITCHING 20 VOLTS R.F.15 VOLTS AUDIO 30 VOLTS 
For full details of these and other JEDEC outlines contac! 


MEMBER OF THE 


CNK T> NEWMARKET TRANSISTORS LTD, ЕН} ROAD, NEWMARKET TEL: NEWMARKET 3381 NA 


i GROUP OF COMPANIES. 
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Easy - to - build kit-sets of 
b se p e e pe deo d e ed 


“GLOUCESTER” STEREO CABINET 
KIT. Specially designed to meet the varying needs 
of different homes. Mk, 1 houses Record Player, 
F.M. Tuner, Stereo Amplifier, records, etc. Mk. Il 
will house a Tape Deck in addition. 46{їп. long, 
30in. high, 2lin. deep. ''In the white "' for finish 
to personal taste. 

Mk. | £16.13.6. Mk. I| £17.18.6 


"COTSWOLD " HI-FI SPEAKER SYSTEM 
KIT. — Acoustically designed enclosure ''in the 
white” 26in. x 23in. x I5gin. housing а 12in. bass 
speaker with 2in. speech coil, elliptical middle 
speaker together with pressure unit to cover the 
full frequency range of 30-20,000 c/s. Complete 
with speakers, cross-over unit, level control, etc. 

£21.19.0 


'" CHEPSTOW " EQUIPMENT CABINET 
KIT. Occupies minimum floor space. Will house 
Record Player, F.M. Tuner, Stereo Amplifier and 
additional power amplifiers where needed. 
Dim. 35 x 18 x 33in. high. £11.5.6 
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H AG-9U MA-12 $ 
Мшез с... пж. CN 
'" MALVERN ” HI-FI EQUIPMENT CAB- 
INET KIT. Will house all your Hi-Fi equipment. 


“ Left in the white '' for finish to choice. Size 
391 х 32 x 2Hin. £17.10.0 


HI-FI SINGLE CHANNEL AMPLIFIER KIT. 
Model MA-12. 12 w. output, wide freq. range, 


low distortion. £10.19.6 
STEREO CONTROL UNIT KIT. Model 
USC-I. Push button 'selection, accurately 
matched ganged controls to + | dB. Accepts 


inputs from most tape heads and any stereo or 
mono pick-up. £18.18.6 


HI-FI STEREO AMPLIFIER KIT. Моде! S-88. 
16 w. output, 20 mV. basic sensitivity (4 mV. 
available, 7/6 extra). Ganged controls, Stereo/ 
Monaural gram., radio and tape recorder inputs, 
Push-button selection. Two-tone grey metal 
cabinet. £26.12.6 


6-W. STEREO AMPLIFIER KIT. Model S-33. 
3 watts per channel, 0.3% distortion at 2.5 
wichni., 20 dB N.F.B. Inputs for Radio (or Tape) 
and Gram., Stereo or Monaural, ganged controls, 
Sensitivity 200 mV. £12.8.6 


HI-FI SPEAKER SYSTEM KIT. Model SSU-I. 
Ducted-port bass reflex cabinet '*in the white.” 
Twin speakers. With legs £11.18.6. £10.17.6 


STEREO-HEAD BOOSTER KIT. Model 
USP-I. Hi-Fi Stereo pre-amplifier for low output 
Hi-Fi P.U.'s. Input 2 mV. or 20 mV. Output 
adjustable from 20 mV. to 2 v. 40-20,000 cjs. 
Also suitable as low-noise R.C.-coupled AK 

£6.17. 


TAPE AMPLIFIER UNIT KITS. Models 
TA-IM and TA-IS. This Combined Tape Record/ 
Replay Amplifier is available in both monophonic 
and Stereophonic models. Mode! TA-IM can be 
modified to the stereo version with modification 
kit TA-IC. 

TA-IM £18.2.6; TA-IS £23.6.0; TA-IC £6.10.0 


TAPE DECKS are now available as “ packaged 
deals" with other equipment. Details on request. 
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Sin. OSCILLOSCOPE KIT. Model O-I2U. 
Has wide-band amplifiers, essential for TV servic- 
ing, F.M. alignment etc. Vertical frequency res- 
ponse 3 c/s to over 5 Mc/s, without extra switching 
T/B covers 10 c/s to 500 kc/s in 5 ranges £36.10.0 


ELECTRONIC SWITCH KIT. Model S-3U. 
(Oscilloscope Trace Doubler). Enables a 
single beam oscilloscope to give simultaneous 
traces of two separate and independent signals. 
Switching rates approx. 150, 500, 1,500, 5,000 and 
15,000 c/s. Sig. freq. response 0-100 kejs. + | dB. 
Separate gain controls and sync. output. Sig. 
input range 0.1-1.8 v. r.m.s. £10.15.6 


CAPACITANCE METER KIT. Model CM-IU 
Direct reading 4tin. scale. Full-scale ranges 
0-100шнЕ, 0-1,000u4F, 0-0.0luF & 0-0.luF £14.15.0 


DECADE CAPACITOR KIT. Model DC-i. 


Capacity values lOOuuF to O.ll!uF in lOOuuF 
steps. £6.5.6 
VALVE VOLTMETER KIT. Model V-7A. 


7 voltage ranges d.c. volts to 1,500 a.c. to 1,500 
r.m.s. and 4,000 peak to peak. Resistance 0.1Q 
to 1,000 MQ with internal battery. D.C. input 
impedance || МО dB measurement has centre- 
zero scale. Complete with test prods, leads and 
standardising battery. £13.0.0 


R.F. PROBE KIT. Mode! 309-CU. Extends the 
frequency range of our V-7A to 100 Me/s. and 
enbles useful voltage indication to be obtained 
up to 300 Mc/s. £1.9.6 


HIGH VOLTAGE PROBE. Model HV-336. 
Measures up to 30,000 V. D.C. with negligible 
circuit loading. £2.15.6 


R.F. SIGNAL GENERATOR KIT. Model 
RF-IU. Provides extended frequency coverage 
on six bands from 100 kc/s.-100 Mc/s. on funda- 
mentals and up to 200 Mc/s. on calibrated har- 
monics, £11.18.0 


GRID-DIP METER KIT. Model GD-IU. 
Functions as oscillator or absorption wave meter 
With plug in coils for continuous frequency 
coverage from 1.8 Mc/s. to 250 Mc/s. £10.9.6. 
Additional Plug-in Coils Model 341-0 extend 
coverage down to 350 kc/s. With dial correlation 
curves, 15/-. 


TRANSISTORISED VERSION. Model 
XGD-l. Similar to GD-IU. Fully transistorised 
with a frequency range of 1.75 со 45 Mc/s. £10.8.6 


AUDIO WATTMETER KIT. Mode! AW-IU. 
Up to 25 w. continuous. 50 w. is ДЕ, 
£14.14.0 


3iin. SERVICE 'SCOPE KIT. Mode! OS-I. 
Light, compact, portable for service engineers. 
Dim. 5 x 8 x I4iin. long. Wt. lOslb. £19.10.0 


POWER SUPPLY UNIT KIT. Model MGP-I. 
Input 100/120 v. 200/250 v., 40-60 c/s. Output 
6.3 V., 2.5A. A.C.; 200, 250, 270 V., 120 mA. max. 
D.C. £4.16.6 


AUDIO SINE-SQUARE WAVE GENER- 
ATOR KIT. Model AO-IU. Inexpensive gene- 
rator covering 20 c/s. to 150 kc/s. in four ranges 
with choice of sine or square waves. Size 94in. 
x 6jin. x Sin. £12.18.6 


STABILISED POWER PACK KIT. Models 
MSP-IM and MSP-IW. Input 200-250 V., 40- 
60 c/s. A.C., fully fused. Outputs: Н.Т. 200-410 V. 


D.C. at 20-225 mA. in 3 switched ranges. Size: 
їзїп. x 8hin. x 91in. 

MSP-IM (with meters) £34.12.6 
MSP-IW (without meters) £27.17.6 


AOR че ctr m atm e m i n oe e m e 


highest quality at lower cost 
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MULTIMETER KIT. Model MM-IU. Ranges 
0-1.5 V. to 1,500 V. А.С. and D.C.; 1504A to 
15А. D.C.; 0.20 to 20 МО. 4{їп. 504A meter. 

£11.18.6 


AUDIO VALVE MILLIVOLTMETER KIT. 
model AV-3U. | mv. to 300 v. А.С. 10 c/s. to 
400 kejs. £13.18.6 


AUDIO SIGNAL GENERATOR KIT. Model 
AG-9U. 10 cjs. to 100 kejs., switch selected. 
Distortion less than 0.195. 10 v. sine wave output 
metered in volts and dB's. £19.19.6 


RESISTANCE - CAPACITANCE BRIDGE 
KIT. Model C-3U. Measures capacity 10 pF to 
1,000F., resistance 100 £1 to 5 MQ and power 
factor. 5-450 v. test voltages. With safety switch. 

£8.6.6 


DUAL-WAVE TRANSISTOR RADIO KIT. 
Model UJR-I. This sensitive headphone set isa 
fine introduction to electronics for any youngster, 


—— езер 
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| 
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4-WAVE TRANSISTORISED PORTABLE 


KIT. Model RSW-I. 7 Transistors and three 
diodes. For short and Medium wave-bands (200- 
550, 90-200, 18-50 and 11-18 m.). In solid leather 
case fitted with retractable whip aerial. £22.10.0 


TRANSISTOR PORTABLE RADIO KIT. 
Model UXR-I. Pre-aligned І.Е. transformers, 
printed circuit and a 7 x 4in. high-flux speaker, 
Real hide case. £14.18.6 


HI-FI F.M. TUNER. Tuning range 88-108 Mc/s. 
For your convenience this 15 available in two units 
sold separately as follows: Tuner Unit (FMT-4U) 
with 10.7 Мей. LF. output £3.5.0 inc. Р.Т. LF. 
Amplifier and Power Supply (FMA-4U). Complete 
with case and valves #11.11.0. Total £14.16.0 


" MOHICAN" GENERAL COVERAGE 
RECEIVER KIT. Model GC-IU. Fully tran- 
sistorised. Continuous lrequency coverage 550 
kejs. to 30 Mc/s. in five bands. Electrica! band 
spread ón five additional bands covers amateur 
frequencies from 80-10 m. B.F.O. tuning and 
Zener diode stabiliser. Size 6jin. x I2in. x 10in. 

£38.15.0 


AMATEUR TRANSMITTER KIT. Model 
DX-100U. 150 w, D.C. input. Covers all amateur 
bands from 160-10 metres. Self contained includ- 
ing Power Supply. Modulator and V.F.O. £81.10.0 


AMATEUR TRANSMITTER KIT. Моде! 
DX-40U. From 80-10 т, Crystal controlled. 
Power input 75 w. CW., 60 w. peak controlled 
carrier phone. Output 40 w. to aerial. Provision 
for V.F.O. £32.10.0 


VARIABLE FREQUENCY OSCILLATOR 
KIT. Model VF-IU. From 160-10 m. fundamentals 
on 160 and 40 m. Ideal for our DX-40U and similar 
transmitters. £11.2.0 


BALUN COIL UNIT KIT. Моде! B-IU. 
Will match unbalanced co-axia! lines to balanced 
lines of either 75 or 300 О impedance. £4.9.6 


Prices include free delivery in the U.K. 


€ Deferred Terms available оп all orders above £10 ә 
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DAYSTROM 


NAME 
| 


ADDRESS 


(Block Capitals) 


м 


Please send me FREE CATALOGUE (Үеѕ/М“о)................................. | 


LTD. | Ба details fof model (a): сое йит... .. Жашны, лл... | 


DEPT, W.W.12 GLOUCESTER, ENGLAND 


A member of the Daystrom Group, Manufacturers of the 


WORLD'S LARGEST-SELLING ELECTRONIC KIT-SETS | 
tH HH + > Ho Ho |. 
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COVERING THE ENTIRE 


MARCONI 
SIGNAL GENERATORS 


MARCONI INSTRUMENTS OFFER YOU THE CHOICE OF NEARLY 30 SIGNAL GENERATORS 


General-Purpose | Frequency Range Output Features 


Generators | 


TF 144H 10 kc/s to 72 Mc/s 0.2 рУ to 2 V 50 and 75 Q A.M. up to 80%. Crystal check facilities 


TF 867 15 kc/s to 30 Mc/s 0.4 uV to 0.4 V 13 0 A.M. up to 100%. Crystal check facilities 
4pV to4 V 75 0 


TF 995A/2M 1.5 to 220 Mc/s 0.1 BV to 0.1 V 520 F.M. up to 75 kc/s deviation. A.M. up to 5096. 
0.1 HV to 0.2 V 75 О Crystal check facilities. The TF 995A/5 is a narrow- 
deviation model for mobile radio testing. 


TF 1066B & B/1 10 to 470 Mc/s 0.2 НУ to 0.2 V 502 F.M. up to 100 kc/s deviation ; incremental tuning to 
+ 100 kc/s. Also a.m. up to at least 40%. 
TF 1066B/1 is a rack-mounting version. 


TF 801D/1 10 to 470 Mc/s 0.1 рУ to1V 500 Sine a.m. up to 90%; also pulse mod. Crystal check 
facilities. 


TF 1064B 68 to 108, 118 to 185, 0.5 НУ to 10 mV 50 Q F.M.: 3.5 and 10 kc/s flxed deviation. 
and 450 to 470 Mc/s 


TF 1060 450 to 1,250 Mc/s 0.15 BV to 445 mV 50 Q Sine a.m. and pulse mod. 


TF 1058 1,600 to 4,000 Mc/s 0.1 HV to 445 mV 500 Squarewave a.m. and pulse mod. F.M. up to 6 Mc/s 
sweep. 


TF 1061 3,500 to 6,000 Mc/s 0.15 рУ to 140 mV 50 Q Squarewave a.m. and pulse mod. F.M. up to 10 Mc/s 
sweep. Motor-driven tuning. 


TF 890A/4 8,500 to 9,680 Mc/s +6 dBm to —54 dBm at Incorporates c.w. and f.m. signal generator, 
waveguide outlet wavemeter, power monitor, directive-feed assembly, 
and spectrum analyser with c.r.t. display. 


*Radar Test Set TF 890A/4 covers the frequency range 8,500 to 9,680 Me|s. The frequency range of U.H.F. Signal Generator 
ТЕ 1145 (not Illustrated) is 450 to 1,900 Mcls. 


MARCONI 


INSTRUMENTS 


| good name for good measure 


London and the South: English Electric House, Strand, London, W.C.2. Tel: COVent Garden 1234 
Midlands: 24 The Parade, Leamington Spa. Tel: 1408 North: 23/25 Station Square, Harrogate. Tel: 67455 
Export Dept: St. Albans, Herts, England. Tel: St. Albans 59292 
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SPECTRUM FROM 10 kc/s TO 6,000 Mc/s (s J/ 
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HERE ARE SOME OF THEM 
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TF 144H 


TF 801D/1 


TF 1058 


TC 200 
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meters made to measure 


seven-range nuni Как аы o NE. 
= а librated with special b 
meter, including NE 
Brothers Ltd for the special- 


V y mV 9 H A | m cl d e purpose test gear shown above. All 


the meters in this complex 
fo r E ] [ i ott' S at installation were supplied by 

Anders, who have the pleasure of 

carrying out similar work for a 


S h O rt n oti G e number of famous manufacturers. 


Anders are indebted to Elliott 

Brothers for kind permission to 

illustrate this equipment. 
The Anders Instrument Centre commands the largest stocks of meters in the country, unique calibrating 
facilities, and detailed knowledge of metering problems. Most standard meters are supplied immediately. 
Non-standard meters of all kinds, shapes and sizes, for special voltage and current ranges, are accurately 
calibrated, tested and normally ready within 10-14 days. Makes include Avo, Crompton Parkinson, 
EAC, Elliott, Pullin, Tàylor, Turner, Weir, Weston. Types include moving coil, moving iron, thermo- 
couples, electrostatic, dynamometers, from 14” to large switchboard instruments, and complete range 


of accessories. Please write or "phone for details of the Anders meter service. 
Е D 
| | ELECTRONICS LIMITED 
103 Hampstead Road, London NW1. Tel: EUSton 1639 


Contractors to GPO and Government Departments, 
METERS, ELECTRONIC AND TEST EQUIPMENT TO INDIVIDUAL SPECIFICATIONS 


Ministry of Aviation approved. 
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Pat. App. for 
for all Transistor Circuits 


In line with the Erie policy of anticipating the 
component requirements of the future, the Erie 


SPECIFICATION Transcap capacitor is now added to our ever- 
increasing range of components for use with 

811T 831T transistors. 
CAPACITANCE : 0.5 0.lpF Designed specifically as a small, reliable, 
high capacitance,.low voltage, coupling, and 
TOLERANCE + 72056 450% —20% +50% by-pass capacitor, the Erie developed Trans- 
DIAMETER : 0.594" max. 0.312" max. cap is manufactured entirely at our Great 


Yarmouth factory. 

Styles 811T and 831T shown here in their 
WORKING VOLTS : 3.4, 3 d.e. actual physical sizes are only forerunners of 
the wide range in differing values and volt- 
ages which will ultimately emerge. 


THICKNESS : 0.156" max. 0,156" тах. 


1, HEDDON STREET, LONDON, W.1 


Г a И 
wf le Telephone: REGent 6432 
D PM FACTORIES 
Gréat Yarmouth and Tunbridge Wells, England: Trenton, 
R E $ [| $ т о R Ont, Canada: Erie, 4 p e ren and 


Hawthorne, Cal., U.S.A. 


L |! M | T E D 


K Registered Trade Marks 


Photograph of miniature by.courtesy of Victoria & Albert Museum 
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Built with watch-like precision this ew range 
of Elac miniature Loudspeakers provides the Set 
Maker with the highest performance and space 
factor yet offered. Latest type “ high energy ” 
solid slug magnets ensure maximum sensitivity. 
Average frequency range 200/5000 cps, except 
Model 33SL where range is extended (150/7000 
cps). Standard voice coils 3, 15, 25, 35, and 80 ohms. 
All models are in production. 


for leaflets and further details write to : 
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2” (5.1 CM) Type 2SM 
21" (5.7 CM) „ 255 
3” (7.6 CM) ,, 351 


31" (8.6 СМ) ,, 3351. 


Se ELECTRO ACOUSTIC INDUSTRIES LTD. 
LAC 


Stamford Works, Broad Lane, London, 


N.I5. Tel: TOT 0505 
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RADIO 
EXPORT 


3000 types of both receiving and transmitting tubes IN STOCK. 
In addition, a comprehensive range of crystals and some types of 
transistors and trustworthy tubes are available. 


Over the years our business with Government Departments and their 
contractors has increased tenfold and is still going forward. This has been 
achieved by competitive prices coupled with outstanding SERVICE. We 
would like to offer you our fullest co-operation for your requirements. 


Your specific enquiries for special types to CV. JAN and MIL 
specifications are invited. 


Our organisation is Air Registration Board Approved. 


HALL ELECTRIC LTD 
HALTRON HOUSE, ANGLERS LANE, LONDON N.W.5. 


Tel: Gulliver: 8531 (ГО lines) Telex 2-2573 Cables: "Hallectric London” 
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QUAD 


for the closest approach to the original sound 


The QUAD range of units is 
designed ‘to provide the highest 
standards of reproduction from 
recorded or broadcast music 
attainable with modern techniques. 
Send a postcard for free booklets 
describing each unit in greater detail. 


ACOUSTICAL MANUFACTURING COMPANY LIMITED - HUNTINGDON - HUNTS · Tel. 361 
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Specialists in 
THE DESIGN AND MANUFACTURE OF 


e. 
Vacuum Equipment 
VACUUM OVENS : DEPOSITING ` (m E y 
SPUTTERING ` VALVE PUMPING ' CRT., etc. © jj 


Single position Vacuum Oven. Temp. $ 


Е 


0-300°C Vacuum range 10-! double ended 
for fitting in glove box. 


Vacuum Oven with 


Single position 

glove box. C.R.T. Pumping 

Unit complete 

with vacuum 

reading, auto- 

к matic controls, 

Automatic Rotary final exhaust machine for electric seal-off 
C.R.T. complete with oven, air circulation, se 

automatic temperature controls, etc. * 


indicating 


"T T lights on ail 
i switches includ- 
P. 25. $ 3 t 
А =— ing fuses all 
—— « visible on iront 
= E panel. 
A— 1 —À ER 


VACWELL 
ENGINEERING CO. LTD. 


WILLOW LANE - MITCHAM • SURREY 
Tel.: MITcham 8211 (3 lines) 
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. CINTEL DELAYED PULSE 


This versatile instrument has four main outputs generating 
true +ve or —ve going pulses with a rise time of less than 
10musec at an output of 5V in 750. Variable amplitude, 
width and delay are provided and the instrument is capable 
of either single or double pulse modes of operation. 


The four main outputs of thc generator are (1) a pre- 
pulse of fixed amplitude and width. (2) A single or 
double main pulse of variable width and amplitude. 
(3) A single or double negative going sawtooth (sweep) 
pulse coinciding with the main pulse. (4) A single or 
double cable pulse derived from the main pulse. 


APPLICATIONS of this instrument can be made in 
many ficlds of research and measurement. 115 com- 
prehensive specification makes it particularly suitable 
for use in radio navigation, radar, television, elec- 
tronics, nucleonics, computors, telemetering and 
physiological research. Other uses will be apparent 
and the more common applications are listed in a 
comprehensive leaflet available on written request. 


BRIEF SPECIFICATION 


PERIOD: Continuously variable from O-9usec to 
1'055ес corresponding with a frequency range 0:95с/5 
to 1-1Мс/$. Accuracy is within j- 5%. 


PRE-PULSE: Fixed amplitude 8V peak in 75Q 
positive going.’ Fixed width 60musec. 


DELAY: The time between the peak of the pre-pulse 
and the advent of the main pulse is variable from 
O'9usec to 105msec, Accuracy is within + 5%. 


MAIN OUTPUT PULSE: Continuously variable in 
width from 0:09џѕес to 10Smsec with a calibration 
accuracy of + 5%. The amplitude and impedance is 
controlled by a four position switch and a fine control 
giving a 4:1 attenuation of each maximum as follows 


AMPLITUDE IMPEDANCE RISE TIME 
5V max 750 < JÓmusec 
10У max 1502 -25musec 
25V max 600n +40трѕес 
SOV max 10002 >» 50mypsec 


POLARITY of the output pulse can be positive or 
negative going with respect to earth as required. 
Accuracy of calibration is within — 2% on all ranges 
except the SOV range where it is within + 5%. 


CINTEL 


instruments 
tyision | 


THE SWEEP waveform is a dirèct coupled negative 
going sawtooth with the same width and delay as the 
main pulse. The amplitude of this waveform is 15V 
peak at maximum width. Linearity is maintained to 
within | 2%. Output impedance approximately 3000. 
CABLE PULSE is obtained from a short circuited 
pure line. Two narrow output pulses are obtained, 
one positive and one negative going, coincident with 
the leading and trailing edges of the main pulse, The 
width of both pulses is 25musec. The maximum 
amplitude is 3V peak іп 750 and rise time 8mpsec, 


DOUBLE PULSE operation can be obtained by a 
setting on the front panel. Two pulses are produced, 
the first coincident with the pre-pulse and the second 
delayed on it by a sclected amount. 


} SINGLE PULSE OPERATION DOYELE PULSE OPERATION 
| crs | PRE-PULSE 


ee bd 
m £L Lys LM | qi | VARIABLE 
PULSE mum edu 17T'nrirrupe 

mM d 13 i 


VARIABLE OELAY VARIABLE WIDTH VARIABLE DELAY — YARIABLE WIDTH 
p———— *4———M—— 


ала ERAN 2 en Pa 
i-th DOUBLE La YARIABLE 
SWEEP PULSEN, | AMPLITUDE 


{і 
CABLE PULSE CAE Puit | 


SYNC/TRIGGER The generator сап be synchronised 
or triggered by almost any externally applied waveform. 
The minimum amplitude levels for a sinc wave being: 
SYNC operation 05У peak to peak 2Mc/s max., and 
TRIGGER operation ]-0V peak to peak 2Mc/s max. 


SINGLE SHOT operation obtained byapush-buttonswitch 


POWER SUPPLY 110-120V and 200-250V a.c.. 
in 10У steps 40 to 60 c/s 
POWER CONSUMPTION 200% 


DIMENSIONS . 221" wide x 15" deep x 21" high 
(57 x 38 x 53 ст.) 
WEIGHT . 90 Ibs. (41 kilos). 


RANK CINTEL LIMITED 


Worsley Bridge Road, Lower Sydenham. S.E.26. НІТһег Green 4600 
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SWEEP GENERATOR 
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The introduction of the first 
Serviscope S31 set a new 
standard in small portable 
oscilloscopes. Now with the 
model $32 replacing the S31, 
the Serviscope again reaches far 
out beyond all competition. 
This successor to the S31 
retains all the features of the 
earlier model including the 
same compact dimensions, 
calibrated attenuator and time 
base and unique triggering 
facilities, but has five immense 
improvements : 


€ PDA tube operating at 3.5 KV 

e Maximumsensitivity now lümV/cm 
ө Bandwidth increased to 7.5 Mc/s 

e Complete suppression of re-trace 

€ [10v or 200/250v operation 


Sem 
ТРЕ 552 


€ 3'FlatFaced PDA Tube. WI 
designed especially for the Serviscope. 
Full 5 cms. X and Y deflection. 
€ New High Gain 
D.C. Coupled Amplifier 
Dual Range І. D.C. — 7.5 Mc/s 
100m V/cm. 2. D.C. — 200 Kc/s 
lümV/cm. The amplifier is 
completely free from drift and 
has equal D.C. and A.C. gain. 
€ New D.C. Coupled Flyback 
Blanking System. 


Accurate Calibrated Input Attenuator 

gives direct reading of A.C. or D.C. input voltages from romV/cm, D.C.— 
200 Kc/s, 1comV /cm to 50V/cm D.C.—7.5 Mc/s. 

Wide Range Calibrated Time Base 

has.18 pre-set sweep speeds from 1 usec/cm to 4 sec/cm (or slower if necessary). 
X Expansion Control 

gives over 10 diameters expansion equivalent of a trace length of over 50 cm. 
Versatile Triggering Circuit gives two modes of triggering: 

1 Automatic Synchronisation. For most applications simply switch to Auto. 
and the Time Base locks automatically to any frequency between a few cycles and 
I Mcls at any input level. 

2 Selective Triggering. Enables the Time Base to be triggered from any selected 
point on the input waveform. 

Built-in T.V. Sync. Separator 

selects Line or Frame pulses from Positive or Negative Video Signals. 


* “Serviscope’ is the registered trade mark of Telequipment Limited; 313 Chase Road, Southgate, London, N.14 Fox Lane 1166 
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FOR 
UNSHAKEABLE 
RELIABILITY 


THE PAINTON BOURNS TRIMPOT TYPE 224 
Wirewound Potentiometer is a high perform- 
ance component, widely specified where 
extreme reliability Is of prime importance. 
Excellent shock, vibration and acceleration 
stability are achieved by the self-locking adjust- 
ment screw. The component is sealed against 
humidity, liquids and potting compounds and 
operates at a temperature of 175°C. Three 
different terminal configurations are available 
(Stranded insulated leads, solder-lugs or 
printed circuit pins). 

Stringent quality control and inspection are 
enforced for each individual component to 
ensure that the tight limits of the manufacturing 
specification are rigidly adhered to. 

Technical! details available on request in 
Publication PB1/1. 


S 
PAINTON 


Painton 


& CO. LIMITED 
KINGSTHORPE * NORTHAMPTON 


Tel: 34251 (10 lines) Grams: "Сей" Northampton Telex: 31576 
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4LP 31 
P.D.A. tube with 


TWO traces from ONE gun 


The ‘ETEL’ four-inch instrument tube 4LP31 
is the most economical high performance tube 
for dual trace oscillography. 

Two traces are provided in the simplest and 
most economical manner—by means of a single 
gun with a beam-dividing electrode. Sensi- 
tivity of 27 Vicm at S3kV is attained by employ- 
ing a post-deflection accelerator. 

The 4LP31 is recommended for high quality 
general-purpose applications. It has a flat face 
and side connections to the deflector plates. 
Write for full information to the address below. 


ABRIDGED DATA 
4LP31 single gun dual trace tube. 


SCREEN TYPE .. E = ‚ЖР 
DEFLECTION 220 .. electrostatic 
POST-DEFLECTION ACCELERATOR single stage 
SCREEN DIAMETER ... .. 4inches 


MAXIMUM OVERALL LENGTH -. 15} inches 


* (The green medium persistence phosphor used by E.T.L. has 
now been designated P31. It is exactly the same as the E.T.L. 
phosphor previously called P1.) 


Capacitances 

Cx'—x". aes .. 1.4 to 2.0 pF 
Cx’—all (x" earthed) A" .. 2.7 to 3.8 pF 
Cx”—all (x' earthed) ЖУ .. 2.7 to 3.8 pF 
Cy —all... бИ ae 2 .. 2.5 to 3.8 pF 
Cy^—all e e. jon .. 2.5 to 3.8 pF 
Cy’—y” ... M Eth x .. <0.1 pF 
Typical Operating Conditions 

Be" 21 а Se 1.5 ку 
Va2 а ee 320 to 420 V 
Va3 es OBEN 1.5kV 
Va4 "E CU 3.0 kV 
Vg (for cut- off). a —40 to —95V 
Sx sis a Ves s us 27 Vicm 
Sy’ 5 sre Hm ET noe 27 Vicm 
Sy’ oen РЕ toc che E 27 Vicm 


ETEL] слтноре RAY TUBES 


Electronic Tubes Limited + Instrument Cathode Ray Tube Division 
80 New Oxford Street - London WC1 · Telephone: Langham 0800 


ETL 18а 
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TRACING PHENOMENA 


with a DUMONT oscilloscope means swifter 
and more accurate answers to investigations. 


DUMONT TYPE 425 HIGH 
FREQUENCY OSCILLOSCOPE 


» 


The 425 is a modularized, 35 megacycle, highly 
versatile general-purpose oscilloscope. The READ 
OUT SWITCH FEATURE and the unique 
“ Two Dot” dialled method of wave-form measure- 
ment make this the most accurate instrument 
available today. Innumerable types of accurately 
repeatable measurements can be made and the 
applications are limitless. 


© єз > 


parse GCEmERATOA 


OSCILLOSCOPE 


The 411 is an ultra-high sensitivity instrument of very low 
frequency and is pe valuable in the measurement of 
vibrations in the medical field. It is a true dual-beam oscillo- 
scope employing a multi-gun cathode-ray tube and provides an 
unusually varied selection of displays. 

DUMONT cameras are available for all types of 5in. Tube high 
grade oscilloscopes. Bezel adaptors used for all makes other 
than DUMONT Demonstrations and Full Servicing Facilities 
available. 


^ EX Е ` u 
Write for full details: 
Aveley Electric Limited 


SOUTH OCKENDON, ESSEX. Tel: SOO. 3444. Telex: 24120 Avel Ockendon 


DUMONT TYPE 411 DUAL-BEAM p 
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ANGLO-AMERICAN LINK-UP 


Interchange of "know-how" 
of great value to Industry 


Toc] SPRAGUE 


THE MARK OF RELIABILITY’ 


GREAT BRITAIN AMERICA 


An agreement of far-reaching importance to all engaged in Radio 
and Television and in the Electronics and Electrical industries is 
operating between The Telegraph Condenser Company, Britain's 
oldest—and Europe's largest—manufacturers of condensers, and 
the Sprague Electric Company, by far the largest manufacturers of 


capacitors, electrical components, etc. in America. 


Under this arrangement the two organisations share their vast 
research and manufacturing experience. Such mutual collaboration 
cannot fail to be of the utmost value to electronic and electrical 


engineers. 


T.C.C. are proud to be allied with this development, and invite 
you to make the fullest use of the service available. 


EXCLUSIVE DISTRIBUTORS FOR SPRAGUE 
PRODUCTS IN THE UNITED KINGDOM 


THE TELEGRAPH CONDENSER 
CO. LTD. 


NORTH ACTON т LONDON - W.3 
TEL: ACORN 0061 
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Litcrducing The CELESTION 


listener 


In the constant striving for better sound reproduction 
the COLAUDIO II represents the greatest step forward 
since the introduction of the original Celestion 
COLAUDIO Loudspeaker. Whether it be the top note 
of a single instrument or a glorious crescendo from a 
full orchestra, the rich living sound of outstanding 
realism from the COLAUDIO II (Note-perfect repro- 
duction from 30-15,000 c/s in a cabinet of less than 
2 cubic feet) will be appreciated by the most critical 
music lover. 


The COLAUDIO П incorporates a new 12” Bass 
unit working in conjunction with an improved version 
of the already popular HF.1300 Treble unit. 


The specially developed enclosure is of simple, yet 
pleasing appearance, finished in selected walnut veneers 
that will blend with any decor. 


BASS UNIT Specification 
A break-away has been made from the usual fabric or Frequency Response 30-15,000 c/s 
paper cone by the use of a moulded diaphragm made from Handling Capacity 15 watts (Peak) 
one of the new expanded plastic materials. This enables Matching Impedance 15 ohi. 
the unit to reproduce pure tones free from harmonics and 
avoiding the usual cone break up, Three suspensions are Size : 


employed to provide a true axial movement and a loud- Height (including Legs) 284” 
speaker resonance in free air below 20c/s. Width (across front) 15” 


Depth 113” 
TREBLE UNIT Finish : Polished, matched walnut veneers 
This unit is an Improved version of the HF.1300 used by 
Broadcasting and R dii ompanies and wherever the 
g ecording companie PRICE £36 A | 0 К 0 


highest quality treble reproduction is required. 


Full details and literature from 


Rola Celestion Led. FERRY WORKS, THAMES DITTON, SURREY. 


Telephone: EMBerbrook 3402/6. Telegrams: VOICECOIL, THAMES DITTON. 
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1 Mc/s — ——Ü 
Counter with 
In-line Readout 
for less than £2350 


New techniques enable Venner 
to offer a transistorized 

frequency and time 
measuring equipment 
with in-line readout 
at a lower cost than 


ever before. 


The treble-3-six is proof 
that Venner gives a high 
technical performance AND 


versatility at low cost. 


SK Frequency measurement to 1 Mc/s. 
УС Multi-period measurement over | to 10’ cycles. TYPE T.S.A 3336 
УК Oven-controlled crystal. 

3K Six digit display. 

Æ Sampling times 0.1, 1.0 and 10 sec. 
3K Gated random pulse counting. 

SK Mains or battery operation. 


PERIOD 


3K Light, compact and portable. : dg 
PULSE 


SK Venner proved performance packaged circuits throughout. : AN 


i. 


po 


CLEAR READING MODERN STYLED KNOBS 


VENNER ELECTRONICS LIMITED 


Kingston By-Pass, New Malden, Surrey. MALden 2442 
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Zonal Magnetic Coatings are those most commonly 


used in film, broadcasting and television studios, 
YOU'LL HEAR 


It is against this professional background of experience 


NOTHING BUT and exacting standards that we present ZONATAPE 


as the new standard in lin quality tape for home 


G О О D О Ё recorders. 


If you would like to hear more about ZONATAPE 


Z о М АТ АР E write to us for leaflet “ The Basis of Every Good Mag- 


netic Recording" and the name of your nearest 
ZONATAPE dealer. 


ZONAL FILM (MAGNETIC COATINGS) LTD., THE TOWER, HAMMERSMITH BROADWAY, LONDON, W.6. RIVerside 8741 
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HIGH CURRENT 
SERIES 


MINIATURE 
MOVING COIL 
SERIES 


HIGH VOLTAGE 
SERIES 


MINIATURE 
SERIES 


TIME-DELAY PRECISION 


SERIES 
Illustrated technical data sent on request : 


ELECTRO METHODS LTD., General Products Division, CAXTON WAY, STEVENAGE, HERTS 


Telephone : Stevenage 2110-7 
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Combines for the first time the high 


inti 2 aP ш A 
performance of a transcription | m m 1 аш ФМ 
4 w 


turntable with facility for changing } aon P 8 м an 
records automatically. i a EET pram 

Wow les than 0.12% RMS. CE i 

Flutter—less than 0.05 % RMS. AUTO-TURNTABLE TYPE A 
Fitted with latest type of balanced transcription arm which incorporates THE TRANSCRIPTION 

a calibrated stylus pressure adjustment. Plug-in pickup head. UNIT WITH AUTOCHANGE 
Loaded and balanced turntable suitable for use with all types of pick- 

ups including sensitive magnetic types. THE GARRARD ENGINEERING 
Easily adjustable clip-in spring suspensions from top of unit. & MANUFACTURING CO. LTD., 


Extremely sensitive automatic trip. SWINDON : WILTSHIRE 
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^ CONTINUO US Q measurements without resetting 


Q METER TYPE CMI 


The internal R.F. signal of the Advance ‘Q’ 
: meter Type CM1 is stabilized to eliminate 
-= ү d re-adjustment of the R.F. level setting, 
irrespective of changes in the frequency 
range or mains fluctuations. Scales 
calibrated in terms of C, Lf2and Xf 
simplify calculations of capacitance, 
inductance and reactance, while ‘Delta С? 
and ‘Delta Q’ controls enable comparison 
measurements to be made with ease. 
Indeed, the CM1 is the ideal instrument 
for the batch testing of components and 
for measurements over long periods 
where accuracy is required. 


* Wide frequency range (100 Kejs- 
100 Me!s) 

* Low minimum capacity (10 pF- 
600 uF) 

e No resetting adjustments necessary 
during measurements 

* Constant voltage transformer 
incorporated ensures good stability. 

* Facilities for Q and C comparison 
measurements 


Nett price in U.K. £190 


COMPONENTS LIMITED 
INSTRUMENTS DIVISION 


Roebuck Road, Hainault, Ilford, Essex 
Hainault 4444 
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cut your air fares in half— 


PASSENGER 
TICKET 
& BAGGAGE 
CHECK 


Get the right party together, charter 
а Cunard Eagle aircraft, and save half 
the air fare to wherever you wish to 
fly! What's the right party? Cunard 
Eagle will explain—just phone or 
write. Broadly, most firms, clubs, 
Societies qualify. And the tremen- 
dous saving can apply to each in- 
dividual in the party. 

You fly glamorously independent of 


MARGLE ARGH HOUSER, ^ 


as a party! 


198 ко BY 


CUR'ARD 


EAGLE 


AIFLWAYS 


SOQGWANS NOAD, LONDON w.2 


тон" 
LONGON A *OUNSLOwW, моо. квин 


menos, 
MENNA TONGS At TRANSMONT ASSOCIATION 


timetables. Choose your aircraft all 
the way from vast jet-prop Britannias 
or giant DC-6C’s to swift, luxurious 
Viscounts or comfortable, bustling 
Vikings. 

Think about it; half the normal air 
fare! And trust the name Cunard— 
a great name in travel for 120 years. 
It’s certainly worth your while to 
enquire. 


CONTACT: CHARTER DIVISION, 


CUNARD EAGLE AIRWAYS 


MARBLE ARCH HOUSE, 40 EDGWARE ROAD, LONDON. W.2. AMBASSADOR 7799 
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Ш Power Capacities 1 kW & 5 kW 


E Impedance ratios 600 ohms balanced to 
75/50/60 ohms unbalanced 


Compact - No tuning - Low loss - Weatherproof 


Write for data sheets and further technical details 
quoting reference M/687/12 to:— 


Pi Lae 
MULLARD EQUIPMENT LIMITED сс range 15-30 mem, 


MANOR ROYAL, CRAWLEY, SUSSEX - Telephone Crawley 28787 


ME687b 
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Technical Knowledge 


pays dividends 
for life 


C.FR..E.I.— an educational ladder 


People who have not had the advantage of full-time advanced technical education sometimes 
feel that it is impossible to make up the lost ground. This is not true. 

C.R.E.I. home study courses bring you individual tuition geared to your personal needs and 
based on up-to-the-minute knowledge of technological development and industrial requirement. 


Many of the leading electronics engineers in American Industry 
and the American Services are C. R.E.I. trained. Now large numbers 
of British students are also equipping themselves for better jobs 
and higher pay by taking advantage of the unique C.R.E.I. facilities 
for acquiring technical education of the highest standard without 
interrupting their present employment. > 


THE MOST IMPORTANT STEP 


With hard work and personal discipline you can use one of the 
C.R.E.I. courses as the road to à rewarding career. Each C.R.E.I. 
student has a highly-qualified tutor taking a personal interest in 
his progress. The most important step is the first one—to fill in 
this coupon and to find out about the educational advantages that 
C.R.E.I. Programmes can offer you—now. 


If you have at least two years practical experience in electronics 
Or à suitable educational background, fill in this coupon now for 
full details of C.R.E.I. courses, methods and achievements. 


TO: C.R.E.1. (LONDON), (DEPT, w12 ) 
GRANVILLE HOUSE, 132/135 SLOANE STREET, 
LONDON, S. W.1. 


pet = == wis m 


C.R.E.I. Courses are available in: 


Electronic Engineering Technology 
Mathematics for Electronic Engineers 


Automaton, Please send me (for my information and 
Radar | entirely without obligation) full details of 
Servo the Educational Programmes offered by 


Фо каро T= 


your Institute. 
{ NAME . TUNE NN E 


5 ADDRESS E DEL E s 


Nuclear Engineering Technology 


C.R.E.. (The Capitol Radio Engineering In- \ | 
Btitute) was founded in America 34 years ago. І 
Over 20,000 students take C. R.E.I.home study N 
programmes every year. In the United NS 
“ Kingdom, C.R.E.I. home study courses have SOS 
been accepted by all three Services. 


C.R.E.l. (LONDON), (DEPT.W1 ) GRANVILLE HOUSE, 
132/135 SLOANE STREET, LONDON, S. W.1. 
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10 mV - 10V 
at frequencies up 


to 800 Mc/s 


MS 94b sow ооа (2759 Y 
ES 


pups 
GM 6025 


аман Mg Mite 
wn тоу 


Internal calibration 


It should be noted that all Philips electronic volt- 
nd meters contain calibratlon standards which enable 
the user easily and "rapidly to check, and, if 
necessary, to re-calibrate his voltmeter at any time 


without the use of additlonal Instruments. 


JOE | Li DBS electronic measuring 


Sold and serviced by Philips Organizations all over the world 


Sole Distributors In the U.K.: Research & Control Instruments Ltd., 
207 King's Cross Road, London W.C. 1 

Overseas enquiries please, to the manufacturers, 

N.V. Philips, EMA-Department, Eindhoven, the Netherlands. 
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VHF voltmeter, ^R 


type GM 6025 ` 


L 


Frequency range 

0.1 Mc/s - 800 Mc/s flat from | Mc/s ~ 300 Mc/s (see graph) 
— 14В at 0.1 Mc/s 

-+ IdB at 800 Me/s 


Measuring range 
10 mV (f.s.d.) - 10 V divided into 7 ranges in a 1- 3-10 sequence. 


Accuracy 
The overall accuracy is better than 5 0/0 with respect to full scale. 


Input Impedance 
Input capacitance: і ypF 
Input resistance at: ‘1 Me/s 65 КО 
100 Mc/s 50 kQ 
200 Mc/s 35 kQ 
Linear scale 
Thanks to voltage-dependent -feed-back the scale is linear, It 15 
calibrated directly in the r.m.s. value of the VHF voltage and has an 
effective length of 5". 


Calibration voltages 


other voltmeters from our is 
The frontpanel contains a calibration socket which for any setting 


type GM 6012 


of the range selector provides the appropriate calibration voltage 2 c/s - 1 Mc/s / 
for that range. 1 mV (s.d) - 300 V 
Replacement of the probe crystal / 
The probe crystal can be easily replaced and the instrument rapidly type GM 6014 / 
re-calibrated by the user. 

1 kc/s = 30 Mc/s / 
Coaxial T-connector 


1 mV (fs.d.) - 30 V / 


For measurements on 50Q2-coaxial lines the T-connector, type GM 
6050T can be ordered separately. 


type GM 6020 A 


D.C. / 


100 pV (fs.d.) - 1000 а 


quality ¢ools for industry and research 


PHILIPS 


WIRELESS WORLD 


The current November issue includes this 
article in which a simple method is des- 
cribed for distortionless demodulation of 
low-frequency f.m. signals with large 
deviations, as used in multichannel com- 
munication systems utilizing the so-called 
fm.-fm. method of frequency multi- 


plexing. Initially a simple theoretical 


analysis, to determine the conditions for 
maximum linearity, of a practical dis- 
criminator is given. Following this a com- 
plete practical circuit is presented and it is 
shown that the theoretical analysis is con- 
firmed experimentally. 


Linear 
Frequency 
Discriminator 


ARTICLES 
IN THE DECEMBER ISSUE INCLUDE: 


FERRITE CORES AS LOGICAL ELEMENTS 


In this article the properties of ferrite cores are explained and 
some of the ways in which they can be arranged to provide 
logical functions are then described. "The operation of a 
typical core logical circuit is analysed and the implications of 
the analysis in design is discussed, 


SILICON P-N-P-N SWITCH—2 


The newly-developed four-layer semiconductor device which 
is known as a p-n-p-n switch can be used in many interesting 
ways to perform a number of functions. This article primar- 
ily deals with the practical applications of the p-n-p-n 
switch. It gives a number of circuits using this new device 
and briefly describes the operation of each circuit. 
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CONES a 


POST THIS COUPON TODAY 


Please enter my name as a subscriber to: 
ErEcrRoNIC TsgCHNOLOGY for 12 months 
commencing with the December issue. 

I enclose remittance £3.7.0d. 


(U.S.A. and CANADA $9.50) (THREB YEARS $19.00) 


COE EET ORDERS CAN ALSO BE PLACED THROUGH ANY NEWSAGENT 
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switched bands. 


RAD 


mo 


EDDYSTONE 680X | 


A 15 valve communication 
receiver with many refinements, 
including crystal filter, variable 
selectivity "S" meter, push-pull 
output and stabilized supply to 
oscillator stages. 
480 kc/s and 2.5 to 30 Mc/s in 5 


formance, sensitivity for 50 milli- 


watts, 15 db signal/noise ratio, 4 
microvolts on all ranges. 


SERVICES LTD 


WIRELESS WORLD 


aate mente tls L—— 
contact HOP RADIO for 


1110 kc/s to 


Electrical per- 


NOS 


EDDYSTONE 880 ) (ER 


The Eddystone 880 high stability 
| communications receiver has 
3 been designed expressly for use 
i in professional communications 
i systems. Tuning range is from 
500 Кс/$ to 30.5 Mc/s. Please write 
for technical specification. 
£380.0.0 


£140.0.9 


EDDYSTONE 888A 


A 12 valve receiver designed for 
the amateur bands, giving full 
bandspread. Double superhetero- 
dyne with high selectivity and 
excellent signal to noise charac- 
teristics. Crystal calibrator audio 
filter, separate gain controls, 
oscillator trimmer. Frequency 
1,800-2,000 kefs, 3.500-4,000 kejs, 
7, 000-7, 300 ke/s, 14, 000- 14,350 
кс/, 21 000-21,500 кс/, 28, 000- 
30,000 ‘ke/s. £i 10.0.0. 


EDDYSTONE 870A > 


A compact, precision built 
receiver for the home, giving 
news and entertainment from the 
whole world. 5 wavebands, 
vernier device. AC/DC operation, 
built-in mains filter and loud- 
speaker. Two tone metal cabinet 
£33.0.0 


1 YEAR 
Mode! Cash Deposit 
No, Price 
870A £33 £6 12 
840C #58 £12 0 
888A £110 #22 0 


0 
0 
0 
680Х £140 £28 0 0 


о 


4 EDDYSTONE 840С 


Communication receiver at a 


- 


moderate price. 8 B8A valves in 
a straightforward superhetero- 
dyne circuit, 5 wave bands 30.6- 
10.5 Mc/s, 10.6-3.7 Mc/s, 30.6- 
10.5 Mc/s, 10.6-3.7 Mc/s, 3.8 Me/s, 
1.4 Mc/s, 205-620 Metres. 
Sensitivity better than 10 micro- 


volts. 


Selectivity 30 db down to 


10 kc/s off resonance, AC/DC, 


Internal speaker, 


HIRE PURCHASE TERMS OVER 


12 Monthly 
of 


£2 6 8 
£4 2 6 
#712 8 
£10 0 8 


£58.0.0. 


орке Scott t monete 


ЕО ib det 


HIRE PURCHASE TERMS OVER 
2 YEARS 


Model Cash 

No, Price 
870A £33 
8400 #58 
888A £110 
680X £140 
880 £380 


Carriage Paid per Passenger Train. 
Most carefully packed to ensure safe delivery, 


If payments are completed in 6 months 
ONLY CASH PRICE WILL BE CHARGED 


Deposit 24 mid 
o 
£8 12 0 #415 4 
£12 0 0 #2 4 0 
£22 0 0 £4 4 4 
£28 0 0 45 724 
Cash Only 
B 
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“THOUGH THE WORKING WEEK IS SHORTER WITH | 
WAGES AND MATERIALS EVER MORE COSTLY” 
MÁXI-Q 


py Thanks to you, our Customers who purchase in ever-increasing 
TOM numbers, we are still able to offer the finest ever coil packs 
without increased prices. 


CP.3/370 pF and CP.3/500 pF. These 3 waveband Coil Packs are 

available for use with either 570 -pF or 500 pF tuning condensers. CP3/370 pF. & CP3/500 pF. 
The coverages are: Long Wave 800-2,000 metres. Med. Wave vum "n 
200-250 metres, Short Wave 16-50 metres. Designed for use with ; e 

** MAXI-Q " glass scale type S2. Retail price of each unit 32/-, K 

plus 10/8 P.T.—total 42/8. 

CP.3/G. As above but with Gram. position, suitable for use with 
500 pF tuning condenser, 39/- plus 13/- P.T.—total 52/-. 

CP.3/F. This Coil Pack is for use with a 500 pF tuning condenser 
and covers the standard, Long, Med. and Short wavebands with 
the addition of the band 50/160 metres. This covers the Trawler 
band, Aeronautical and the 80 and 160 metre Amateur bands, 
49/- plus 16/4 P.T., total 65/4. 

CP.3F/G. Аз CP.3/F but with Gram. position, 57/- plus 19/- 
P.T., total 76/-. 

CP.4/L and CP.4/M. These compact 4-station Coil Packs are 
available for either 1 Long Wave and 3 Medium Wave Stations 
(CP.4/L) or 4 Medium Wave Stations (CP.4/M). They are fully 
wired and require only four connections for use with any standard 
frequency changer valve. 25/- plus 8/4 P.T., total 33/4. 


CP.4L/G and CP.4M/G. As CP.4/L and CP.4/M but with provision for Gram. position, 31/- plus 10/4 P.T., total 41/4. 
See Technical Bulletin DTB.9 for details of all Coil Packs, 1/6. 


GENERAL CATALOGUE covering full range of components, send 1/6d. in stamps or Р.О. PLEASE SEND S.A.E. 
WITH ALL OTHER ENQUIRIES. 


DENCO (CLACTON) LTD. (DEPT. W.W.), 3579 Old Road, Clacton-on-Sea, Essex. 


STOP PRESS: TDO.3 Tape Oscillator Coil for Mullard 3 watt Tape Amplifier, 7/6 each. 


svo Au 


Та ШРИ, аттат. Ax 


ELECTROLYTIC CAPACITORS 


Daly have specialised in the manufacture of electrolytics 
for over 20 years. Recent developments in the lower working 
voltages associated with transistors have greatly increased 
the capacitance obtainable in а given physical size —over 
30,000 microfarads are possible in а single unit. Daly are 
always ready to design for special requirements; they make 
aluminium electrolytics of all types. 


I 


DALY electrolytics for transistorised equipment @ for telecom- 


munications e for radio and television receivers @ for miniaturised 


equipment @ for pulse and storage circuits e for capacitor start 
motors, etc. 
Send for descriptive leaflets 1 


DALY (Condensers) LT D. 


WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5. 
Phone: Ealing 3127-8-9 Cables: Dalycon, London 
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there's an 


ENTHOVEN 


solder... 
.. TOF every job 


т Superspeed solder to all specifications 


Washers and preforms for every application 
Lacquer, flux, and thinners for printed circuits 


Preservative, metal, and Tricence de-oxidant for printed circuits 


ao à о КМ 


Superspeed siz-second heat soldering iron 


If you’re faced with any soldering problem, get in touch with 
Enthoven. Our advice is free, and our range of solder products is 
comprehensive. Enthoven have 150 years experience of smelting 
and refining non-ferrous metals; you can rely on us for the fine 
quality materials essential to all precision soldering. 


All these Enthoven solder 
products, and many more, are 
fully described in the redesign- 
ed Enthoven Solder Products 
booklet, sent free on request 


ENTHOVEN 
SOLDERS 
LIMITED 


Sales Office & Works: 

Upper Ordnance Wharf, 
Rotherhithe Street, London, 
S.E.16 BERmondsey 2014 


Head Office : 

Dominion Bulldings, 

South Place, London, E.C.2 
MONarch 0391 
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Arcolectric supe swircuts 


Cat. No. T.225 Alternative fixIng methods 
Current carrying parts silver plated. 


Rating 1-атр., 250 volt AC, -25-amp. DC. 


A new range of switches designed e 
e 
ө Resists 2,500 volt AC flash test. 
© 
© 


to provide convenient low cost 


switching for radios and instruments. Self-cleaning contacts. 


Single and double pole change-over. Positive snap feel. 


Write for samples for design purposes 
quoting Cat. No. T.225. 


CENTRAL AVENUE, WEST MOLESEY, SURREY. 
Tel: MOLESEY 3232 


OF ram ppp pm 


[7 А 


For HIGH SENSITIVITY! 
HIGHEST FIDELITY ! 
a MAXIMUM RELIABILITY! 
3 REASONABLE COST! Also Available 


The L45. Compact High 
Quality 4-5 watt amplifier 


Size approx. 7-5-53in. high. Sensitivity 
is 28 millivolts so that the input socket 
can be used for either microphone or 
gram., tape, radio tuner, etc. B.V.A. 
valves used are: ECC83, EL84, EZ80, 
Controls are: Vol. Treble, and Bass with 
mains switch. The Tone controls 
provide full compensation for long 
playing cecords. Output matching for 3 
ohm loudspeaker. Retail price £5/19/6. 
THE LT54 TAPE DECK AMPLI- 
FIER. А complete unit (power pack 
and oscillator incorporated) ready for 
connection to А.С. mains. 3 ohm loud- 
speaker and practically any make of 
deck. Negative feedback equalization 
adjustment by multi-position switch 
for 15, 3} and 7} per sec. Retail price 


12 gns. : 
DIATONIC 10-14 WATT. High 


am Bd 
ЕГП 


MODEL LIO HIGH FIDELITY 10 WATT 


AMPLIFIER 
WITH SEPARATE PRE-AMPLIFIER 


Supplied complete Retail 
only (i.e. Main Price 
Amplifier and Pre-amp.) GNS. 


Size of main amplifier 9jn. x 7in. x Sin. 
Pre-amp. Ilin. x 4 іп, x 2iin. Front 
|Plate 12іп. x Зііп, Stoved Gold ham- 
mered finished chassis. Front Plate 
Polychromatic Gold. Weight of main 
amplifier 101b. Pre-amp. 316. for 50/60 
c.p.s. А.С. mains 200-230-250 v. or to 
order for export. 

The following Outstanding Test Figures 
include Pre-amplifier. 


Sensitivity (for 10 watts) HARMONIC 
L 


.P. 25 m.v. 
78 r.p.m. 20 m.v. DISTORTION 


(Inc. Pre-amplifier) 


Radio 35 m.v. 0.09% measured at 10 watts MULLARD VALVES: Fidelity amplifier with integral pre- 

Microphone 2.5 m.v. Damping Factor 35 EF86 (1); ECC83 (2); Е18^ amplifier, Retail 12 рп. 

Input Impedance Bass Control Е281 (1). CONCORD 30 WATT. Hi-Fi 

All inputs 500k Plus 10pfd. +9 d.b. to —9 d.b. amplifier with two separately con- 

Frequency Response at 50 c.p.s. OUTPUT MATCHING: trolled Inputs. Retail 16 gns. 

+2 d.b. 30-25,000 c.p.s. Tree соло ДЫГЫ орва 15 mW He. L50 50 bind атин. z Size 
а + .b. to —9 d.b. ers from high-grade sectionally approx. 14 х 10x 8in. Sensitivity 25 m.v. 

Paser Consumption at 12,000 c.p.s. wound output transformer. Outputs for 3 and 15 ohm speakers. 

MED Hum Level Retail price 22 gns. 

Maximum Power Output —70 d.b. RESERVE POWER SUP- 15/5 STEREOFHONIC AMPLI- 

In excess of 12 watts. Filter PLY (for Radio Tuner) 300 у. FIER. Sensitivity 10 m.v. Output 5 

Negative Feedback —7 d.b. at 9 Kc/s. 30 m.a. smoothed and 6.3 v. watts on each channel. Retail 12 gns, 

Total 32 d.b. — 10 d.b. at —5 Ke/s. 1.5 a. at 4-pin socket. 


TRADE AND EXPORT ENQUIRIES TO: ELECTRON WORKS CM 


LINEAR PRODUCTS LTD. ARMLEY, LEEDS. 7 (8 lines) 
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AMPMOBILE 


VOLTAGE 


VOLTMOBILE 


SELECTOR TRANSFORMERS 
AUTO-TRANSFORMERS Typical Secondaries 

= ' 2v 200A 12У 60 A 

i —À 4y 100 А 12 100 A 

5v 80 A 18у 30 А 

5V 150 А 24V 30A 

5v 300A 30V 5A 

6v 60A 30V 25A 

6v 100А 30V 40 A 

6-12 V 50А 40V 25A 

8v 125A SOV 60A 

10 Vv ISOA 55У iSA 

lo v 200A 60У 40A 

10-20-30 М 00А ОУ 4А 

12 v ISA 110У I0 A 


HEAVY 


" ° "oa ze c S -MOBILE CURRENT 
7 TRANSFORMERS 


Range from 1.6% to 100% of supply volts in 64 steps. 


ON LOAD SWITCHING. 2V 2000A 
VOLTMOBILES can be used by themselves or in the 3V 4000A 
primary of another transformer to give very fine changes 4V  6000A 
of output. 5y 500 A 
25% OVER-VOLTS AVAILABLE AS EXTRA. SV  7000A 
Output 30A 60A 100A. 6v 300 A 


| PHASE 220/250V. 3 PHASE 380/440V. 8V  3000A 


. 10V — 300A 

oe EE lov 500 A 
TRANSMOBILE | ~ 

ы L—— — — ———— 10V — 1,000A 
Saturable Reactors for con- 20У 3,000А 

E trolling AC loads from 20V  4000A 
E .5SkVA to 300kVA. Avail- 277 М  B,000A 
É able for all standard AC 50V — 600A 
3 supply voltages, single- (00V 7,000 A 


phase and 3-phase. Stan- 


dard DC control volts: zm im ; И 
12, 24, 36, 110 апа 240 V. These and он ориз can be supplied for | phase and 3 phase 


D-GMOBILE recrirer sers 


For | or 3 phase supply. 
Full load Volts and Amps 


are stated. 
Typical Outputs 

6V 15А 36 V 10A 
6 V 50А 36У 20А 
6М 100А 36У 40A 
12 у 1A 36V 60A 
12 v 20A 10У 5A 
12V 30A ПОУМ ЮА 
12V 60A MOV 15А 
I2V 105A МОУ 20А 
I2V 210A ПОМ 25А 
12V 1,000A МОМ 600A 
24V 750A 220 V 130 тА 
24 V 12A 250V 6A 
24 V 20A 250V 10A 
24 V 30A 250V I5A 
24 V 60A 250У 20А 
24У 105A 250V 200A 


24 V 200A 1,200 V 225 m 
Ammeters—Voltmeters—Rheostats—Stabilising 
Circuits—Control Devices—all built to order. 


With the exception of Voltmobiles, all ratings are indicative only. Any rating of TRANSFORMER, SATURABLE REACTOR AND RECTIFIER SET MADE TO ORDER. 
Aupwosur — Vorrwosur D-Cmosne ARCMoBILE ТблнѕмовпЕ YARMosiLE  G-MOBIE $-МОВПЕ 


Transformers 64-Step Switched Rectifier Are Welding Sets Saturable Moving Coll Infinitely Variable Heavy Current 
and Chokes Auto-Transformers Sets and Spot Welders Reactors Controllers Voltage Regulators Transformers 
rth ME NM fpi mns i MM E s 


SPECIFIC ENQUIRIES am init for HARMSWORTH, TOWNLEY & СО. 
Transformers and Rectifiers. We specialize > JORDAN STREET MANCHESTER 15 CENTRAL 5069 
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AIDC OLB, 


(Regd. Trade Mark) 


SOLDERING 
INSTRUMENTS 


MINIATURE SOLDER JOINTING 
FOR 
BENCH LINE PRODUCTION 
& 
GENERAL AUDIO CIRCUIT ASSEMBLY 


ILLUSTRATED 
à BIT 
LIST No. 70 


PROTECTIVE 
SHIELD 
LIST 68 


FITTED WITH 
ACCESSORIES 
LIST No. 700 


BRITISH & FOREIGN 
PATENTS 

REGISTERED 

DESIGNS, ETC, 


Apply Head Office 

ADCOLA PRODUCTS LTD. 
ADCOLA HOUSE 
GAUDEN ROAD 
LONDON, S.W.4 


Telephones: MACaulay 4272 & 3101 
Telegrams: SOLJOINT, LONDON, $.W.4 
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FULLY TYPE APPROVED 


TO A.I.D., A.R.B., & ADMIRALTY 


GO THE MOST RELIABLE 


K 3000 type RELAY 


“PLUG-IN” 
3,000 type RELAY 


with TRANSPARENT DUST COVER 
and PLUG-IN BASE 
as used exclusively in 


BERKELEY СЕТЕР STATION 


NOW SUPPLIED AS FOLLOWS :— 
Y 
MAKES OR 6 BREAKS HEAVY DUTY 


ГҮ: 
Ф 6 
@ 2 CHANGE-OVERS HEAVY DUTY AND 
M 2 CHANGE-OVERS LIGHT D 


TIO 
e OPERATE AND DELAY UP TO 5 SECONDS 


A.D.S. RELAYS LTD 


89-97, ST. JOHN STREET, CLERKENWELL,E.C.1 
Telephone: CLErkenwell 3393/4/5 
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к. 


“ 


NOT TO WORRY 


Constant 
voltage РА | E. 
is à 


assured / 


А voLsTAT is the answer to many a.c. voltage 
fluctuation problems. In most cases, a stand- 
ard type is all that is required — but there are 
occasions when a special design may be 
necessary. Hither way an ‘Advance’ Technical 
Representative will be pleased to investigate 
your own particular problems, and recom- 
mend a voLsTAT best suited to your needs. 
voLsTAT stands for a complete range of 
Constant Voltage Transformers produced by 
*Advance' —the leading authority on voltage 
Stabilization. 


Full details in Folder D63 available on request. 


COMPONENTS LIMITED 
MAINS STABILIZATION DIVISION 
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163 Mains transformers for valve 
and contact-cooled rectifiers, audio 
output transformers and chokes are 
fully described in Gardner’s new 
* SIM" Catalogue available on re- 
quest. 

Electrical characteristics, dimen- 
sions, weights, fixing centres and 
prices are fully described in this new 
publication which includes the latest 
additions to the Solent range (to 
BSS 2214 group 10/55) and the high 
performance but inexpensive “ Mini- 
ford "range. Typical frequency res- 
ponse characteristics are also given. 


Your copy of Gardners * SJM" 


Catalogue can be obtained now by writing to 
GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. 


telephone Christchurch 1734 


CONNOISSEUR 
Craftsman 


SERIES 
CRAFTSMAN SPEAKER > 


The new Craftsman Speakers. Maxi- 
mum performance for monaural or 
stereo reproduction. New design 
using vertical space, ideal for small 
rooms. MAJOR—43” x |4i" dia. 
complete with 8" and 3” unit, 
40-15,000 cycles. Price £26/8/10 inc. 
tax. OR—36" x |12" dia. complete 
with 8" speaker, 40-12,000 cycles. 
Price £16/[4/- inc. tax. Finished 
CRAFTSMAN MOTOR A Vynair plastic with walnut and black 


trim. 


The Craftsman 2 speed motor 
finished in matt black and silver. Full 
12” turntable. 335 and 45 r.p.m. Please write for LEAFLETS 


Synchronous motor, precision ground Also Available 

and lapped shaft, nylon adjustable 3 Speed Motor 

bearings. Neon on/off light. Price С.5.1. and Mk. Ill Stereo Pickups 
£19/2/5 inc. tax. Mk. Il Monaural Heads 


* ALL PRICES INCLUDE 10% Р.Т. SURCHARGE. 


rJ АРВ SUGDEN & CO(ENGINEERS) LTD. макет srneer. amcnouse 


"Ar мэр» 
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THE GENERATION OF COMPLEX LOW FREQUENCY WAVEFORMS... 


has hitherto been possible only with extensive electronic circuitry —if, in fact, 
generation was possible at all. Now, with the VLF Function Generator Type 
SG88, ANY waveshape— mathematical or non-mathematical, no matter how 
complex or irregular and provided only that it is a single valued function and 
repetitive—can be generated. 

New techniques can be applied to old problems, for the generator can be used 
in any application necessitating a repetitive cycle of events. Heartbeats, fuel- 
flow simulation, tidal effects, servo-system tests, load-cycles— 


VLF FUNCTION GENERATOR SG88 


1. Frequency Range: 0.005—50 c/s. 

2. Output Voltage Range: 200p V to 22V peak to peak. 

3. Frequency Calibration Accuracy: + 1% Full Scale. 

4. Generation by servo controlled optical mechanical system, 
5. Automatic frequency sweep facility. 

6. Direction of rotation and waveform reversible. 

7. Rapid change of waveform by interchanging glass discs. 
Nett price in U.K. £475. 0. 0. 


COMPONENTS LIMITED 
INSTRUMENTS DIVISION 


ROEBUCK ROAD · HAINAULT · ILFORD · ESSEX - TELEPHONE: HAINAULT 4444 
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TURN YOUR LIVING ROOM into a CONCERT HALL! 


REVERBERATION Ц Y 
UNIT | 


makes music as 


LARGE AS LIFE 


Added on to your radio, record 
player or tape recorder, the Bird 
Reverberation Unit gives concert 


You must have this 


NEW DIMENSION 


hall acoustic dimensions to your 
room. It brings a startling new 


reality to monaural or stereo Е to your music 
reproduction. 
19 Gns. reos зо. exra ! ASK YOUR DEALER FOR A DEMONSTRATION 


Manufactured by SYDNEY S. BIRD & SONS LTD., Poole, Dorset 


etate te tuts 


ТҮРЕ 92 Takealong, close look at the Wolf 92 Soldering Iron, at the 
perfect balance, solid construction, quality finish, functional 
elegance whlch suggest fast, easy, economical soldering. 
Try‘the Wolf 92 on your next job. See how quickly the.tip 

imu heats up, how the working heat remains constant right 
through the job. That's because Wolf heating elements put 
heat where it should be, right at the working tip. You'll do 


| a good job better with the Wolf 92, 
SEND FOR FULL DETAILS 
Oo WOLF ELECTRIC TOOLS LIMITED - PIONEER WORKS 
HANGER LANE * LONDON - W.5 Tel: PERIVALE 5631 (10 lines) 
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100 ¢/s 200 400 500 


AXIOM 300 


oy m 


The AXIOM 300 is the most famous 12" Full Range High 
Fidelity Loudspeaker in the World. Its predecessor, the 
Axiom 150 Mk II, achieved similar fame in its day. Before 
that, the Axiom 150. Before that, the Axiom 12... 

In every case reputation has been built on merit, maintained 
by consistent production, and enhanced by continuous 
development. Perhaps the most sincere compliments ever 
paid to this long line of famous loudspeakers lie in the 
attempted imitations. There is only one AXIOM series of 
High Fidelity loudspeakers — with a magnificent tradition 
and a very long lead in performance and honest value. 


Wi2gLess WORLD 


HEAR AXIOM LEADERSHIP 


cH S 


— meer Le MEE umm 
250.7 n VENE. 


Check the features of the 
Axiom 300 specification 
against those of any 
similar loudspeaker. For 
final proof — hear the 
Axiom leadership. 


SPECIFICATION 

Frequency Range :—30 c/s to 16,000 c/s. See response curve. 
Fundamental Resonance :— 35 c/s. Power Handling Capacity :- 
15 Watts. Voice Coil :—Aluminium, 15 ohms at 400 c/s. 11" 
dia. Magnet System :— Closed field low leakage. Flux density 
14,000 Gauss. Total flux, 158,000 Maxwells. Construction :— 
Entire loudspeaker built into unique Rigidform die-cast 
chassis. Bass diaphragm vacuum formed controlled edge 
with plastic termination. Concentrically mounted high 
frequency radiator, terminated, with automatic mechanical 
crossover, Dustproof high stability corrugated centering 
device. Finished in grey hammered enamel. Terminal type 
connectors, 


æ High efficiency slug 


type closed field mag- 
net system employing 
Alcomax III magnet. 
Precision turned 
CONTROLLED low frontplate and pole 
SMOOTH low freq- STRENGTH of con- distortion output up to with heavy protective 
uency and mid-range struction is based on a 16,000 c/s fromspecially CLEAN bass and exten- tin 
output from vacuum robustcast chassis which terminated high freq- ded H.F. performance P ©. 
formed controlled edge ensures permanent wency radiator, with from long throw 
diaphragm with plastic alignment of the moving automatic mechanical precision wound alum- 
termination. parts. crossover, inium voice coil. 
те sum шаш — GE — бане —À— DO pan ame ee SS — — — -— m eee мша — oe to we -—- 
GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx. і 
Tel: WEMbley 1200 (8 lines) Grams : Goodaxiom, Wembley, England. | 
Distributors in most countries including :— South Africa: Technical Ind. Services Р.О. Вох 2652, Cape Town. 1 
Sweden: А. B. Gósta Backstrém, Ehrensvardsgatan 1-3, Stockholm. [| 
PLEASE SEND HIGH FIDELITY MANUAL і 
Address boom. ou M m. paua. p un C TE. | 
In every sense the greatest range — in every country the greatest капай N | 
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miniature 


soldering iron 


For mains or low voltage 


6, 12, 24, 28, 50, 110, 
200, 220, 240v. 


Sharp, strictly con- 
trolled heat for fast 
and safe soldering of 
transistors, printed 
circuits. 


Easily interchange- 
able bits in 6 sizes 
slide on and off stain- 
less steel shaft, with 
element inside for 
highest efficiency. 


Bits are of hard- 
wearing alloy, heavily 
nickel-plated and 
Split to prevent stick- 
ing to shaft. 


List prices 25/- (up to 
50 v.) 29/6 mains volt. 
Ask for leaflet and 
list of stockists. 


Ё RES с ; ER 
7-8 IDOL LANE LONDON EC3 
Tel: MANsion House 2716 
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For 
optimum 
power transfer... 


BALUN 


Type AT 25B from 
the range 100 
Kejs to 100 Mejs 
and one of the 
VT series, ел- 
capsulated in high 
quality syn- 
thetic resin, from 
the range 25 c/s 
to 2 Мс]. 


Type ST21 
showing altern- 
ative feed 

arrangement. 


The considerable 
research by Hatfield 
Instruments Ltd., in the 


design of wide band trans- Three basic frequency 
formers for use at Radio fre- peg bh 
i i i cs — cjs 
зеи e d in a unique feo ich i. doo Mele 
method of construction  pro- 3 Mc/s— 300 Mc/s 


tected by Patent, and in the de- 
velopment of a range of types 
giving optimum performance in a 
wide choice of frequency spectra 
and impedance levels. The stand- 
ard range now available is based 
on analysis of demand over 
several years and can therefore 
be produced in quantities making 
for economic price levels. 


HATFIELD BALUN 


Write today for fully illustrated folders to: 


HATFIELD INSTRUMENTS Ltd. 
Dept. W.W. Burrington Way, Plymouth, Devon. 


Telephone: Plymouth 72773/4. 


Other types up to 1,000 
Мс/ѕ available. 


Choice of six balanced out- 
put impedances from 50 
to 600 ohms. 


Insertion loss never greater 
than 3 dB. 


Balance ratie always bet- 
ter than 20 dB. 


МА А А Vv 


Telegrams: Sigjen, Plymouth. 
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FAST, LOW COST ASSEMBLY 
, 

SPECIFICATION 
Available in: Any no. of ways up to 40. Contacts: Phosphor Bronze, finished 
Centres: 0.150” or 0.156" as specified. Gold plate on Silver, Silver or E.T. 
Current rating: 5 Amps per Contact. Note: 79|480-2 & 79/961-2 Brass 
Working voltage: 500 V.D.C. only; finish as above. 
Voltage proof: 2 K.V./D.C. Laminate: Best quality Commercial 
Contact resistance: « 5 m ^ after 1,000 Grade, Grade II; Fibreglass to order. 
sizings and exposure to DEF.5000 (Fibreglass 0.150” ctrs. only). 
tropical conditions. End guides: Hard Brass; finish as 
Withdrawal force; 4 to 6.5 ozs. per above. 
Contact. e 


81/006 a” 81/010 


= MI 
IY юр Po р 81/007 P syon 
p 79/4803 81/012 
= ме > 81/013 


Tails accept Amp 98 Tails accept Amp 78 
Taper Tab Taper Tab 


Double Edge Connector 
using 79|961-2 Contacts 


Garr Fastener Company Ltd 


STAPLEFORD, NOTTINGHAM. 
197 GREAT PORTLAND STREET. LONDON, W.1. 
(Museum 9361) 


E AR 
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| Bulfers ceramics 


for the ELECTRONIC INDUSTRY 
(and Electrical Appliance Manufacture) 


4 


2 


informative, 
amusing 


and really human 


ANEWBOO 


BY G. A. BRIGGS 
AND64COLLABORATORS 


Publication Date 15th November 1961 


Not a Who’s Who in Audio but 
reminiscences by the Editor, С A. 
Briggs, and many of the interesting 
people he has met during some thirty 
years of audio activities. 


The contributors include professional 
writers, recording engineers, teclinicians, 
manufacturers and amateurs—each with 
a short introduction by the editor. 


GN 


/ 


Refractories for high-temperature insulation. 


L 


2 


Bullers porcelain for general insulation purposes. 


16 (20/9 post paid) 
344 pages with 112 photographs 
and illustrations. 


Printed on fine quality 
art paper and cloth bound. 


Available through Book Shops and 
Radio Dealers, or in case of diffi- 
culty direct from the Publishers. 


Wharfedale ЖШ 


WIRELESS WORKS LTD FYNI ZTT.) 
Yorkshire 


Meticulous care in manufacture, high quality mate- 
rial, with particular attention applied to dimensional 
precision and accuracy, explain the efficiency and 
ease of assembly when using Bullers die pressed 
products. Write today for detailed particulars. 


| BULLERS LIMITED 


Milton. Stoke-on-Trent. Staffs. 
| Phone: Stoke-on-Trent 54321 (5 lines) 
Telegrams & Cables: Bullers, Stoke-on-Trent 
London Office: 6 Laurence Pountney Hill, E.C.4 
| Phone: MANsion House 9971 


s 


A 


Tel.: Idle 1235/6 Grams: Wharfdel, Idle, Bradford 
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CATHODEON CRYSTALS LIMITED 
LINTON CAMBRIDGESHIRE 
TELEPHONE LINTON 501 (4 lines) 


48 


Gaumont- 
Kalee 
Fluttermeter 
Type 1740 


Brief Technical Data 


Operating carrier Wreayaney. * 000 c.p.s. 4-596 
Minimum Input Signal 50 mV R.M.S. 

Input. impedance | Megohm 

mt amplifier bandwidth заь at 2,500 and 3,500 


C.p.s 
Effective limiter range + lodB 
Meter scaling—'' Peak wow $ 0 to41% (centre 
тего). 
г E and ''Flutter ° О to 1% and 0 to 0.2% 
Crossover frequency 20 c.p.s. 
*' Flutter '' meter response —3db at crossover. 
—3dB at 200 c.p.s. 
—3dB at crossover. 
— [dB at 0.5 c.p.s. 
C.R.O. output frequency response level down to 
zero frequency—3dB at 200 c.p.s. 
3,000 c.p.s. oscillator output level. 
5V R.M.S. into 0.5 Megohm !00 mV R.M.S. 
Into 500 ohms. % 
Accuracy: Meter presentations +2% fis.d. 
Power consumption 35 watts. 
Mains 100/150v. and 200/250v. 
Single phase 45/60 c.p.s. 


** Wow '' meter response 


v е oe a 
receiver 


that tunes 


with 


silky effortless 
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Watch that WOW 2? 


with the Gaumont-Kalee 


FLUTTER METER 


Accurate measurement of sound 
equipment speed deviations 


The Flutter Meter measures those 
components which are commonly 
described as “ Wow " and “ Flut- 
ter " resulting from speed variations 
in sound recorders and reproducers. 
This instrument is equally suitable 
for use with machines employing 
perforated film, tape, wire or disc 
records. 

Type 1740 is of entirely new design. 
More compact, lighter in weight and 
costing considerably less than earlier 
Gaumont-Kalee Flutter Meters, 
but with the same high performance 
and facilities. 


Dimensions: Height iOjin. 26.04 cm. 
Width 12411, 31.12 cm. Depth l4łin. 36.47 cm. 
Nett Weight: 29ib. 13.15 Kilos. 

Write for full details to: 


IMPORTANT USERS OF GAUMONT-KALEE 
FLUTTER METERS INCLUDE : 


B.B.C. Television and Research. 

Birmingham Sound Reproducers Ltd., (England). 
Collara Ltd. 

Commisslon Superieure Technique, Parts. 
Commonwealth of Australia, Melbourne, 
Compagnia Commerciale di Cinematografia, Milan. 
Dept, Posts and Telegraph, Dublin. 

Egyptian State Broadcasting. 

Е.М.1. Research Laboratories. 

Garrard Engineering and Manufacturing Co. Ltd, 
Magnavox Corporation of U.S.A. 

Marconi Wireless. 

Ministry of Supply (U.K.). 

Ministry of Transport and Civil Aviation (U.K.). 
Mullard Ltd. 

М.Ү, Philips’ Gloellampenfabrieken, Holland and 


.Denmark. 


N.Z. Broadcasting System. 

Post Office Research Department, 

R.C.A. Photophone Ltd. 

Southern Instruments Ltd, 

Truvox Ltd. 

Vortexion Ltd. 

Westrex Co. Ltd. 

Wright & Weaire Ltd., and users In Indla, Poland and 
Hong Kong. 


RANK PRECISION INDUSTRIES LTD 


G.B.-KALEE DIVISION (STUDIO), WOODGER RD., LONDON, W.12, ENGLAND 
Tel: SHEpherds Bush 2050. 


Gables: RANKPRESTU, LONDON 


COMMUNICATIONS RECEIVER 


Five bands cover 480 Кс/ѕ to 30 Mc/s with accurate logging and 


re-setting by precision type ratio drive. 


130-1 
PRICE £58 
THE ** 840C ” IS BUILT LIKE A PIECE OF LABORATORY EQUIP- 
MENT, and handles and performs similarly. Available immediately 
from stock at WEBB'S. 


WEBB'S RADIO 


14 SOHO STREET, OXFORD STREET, LONDON, У.І. 
Tel: GERrard 2089/7308 Shop Hours 9-5.30 (Thursdays 7 p.m.) Saturday 9-1 p.m 


BROCHURE POST FREE ON REQUEST 
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Portable and Fixed Station Equipment for 


MICROWAVE TELEVISION LINKS 


For the transmission over long distances of complete television programmes via a 
number of links, the Pye P.T.C. M1000 equipment provides portable or fixed units 
for simultaneous radiation in the microwave band of vision and audio signals. 
Effective communication can be maintained over 50 miles or more per link, 
with only one watt of power. Frequency ranges are available between 5925 Mc/s 
and 7500 Mc/s, with excellent frequency stability. In portable form each unit is 
conveniently carried in luggage type cases and is easily assembled on site. 
Adaptors for 19-inch rack mounting are available for fixed station applications. 


PYE TELECOMMUNICATIONS LTD., CAMBRIDGE, ENGLAND 
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WEYRAD P.50 TRANSISTOR COILS 
AND 1.F. TRANSFORMERS 


FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL 
Р50/!АС M.W. OSCILLATOR COILS. For 


176рЕ TUNING CONDENSER ............... PRICE 5/44. 
Р50/2СС Ist and 2nd I.F. TRANSFORMER. 
470 Ксјѕ. OPERATION. “Q” = 150...... PRICE 5/74 


(2 REQUIRED) 
P50/3CC 3rd I.F. TRANSFORMER. 470 Kcjs. 


OPERATION. “Q” = 170.................. PRICE 6^0d. 


RA2W L.W. and M.W. ROD AERIAL 6in. 
long, flying-lead connections. For 208pF 
TUNING CONDENSER ........................ PRICE 12/ 6d. 


LFTD2 DRIVER TRANSFORMER. Split Sec- 
ondary Type, semi-shrouded. With 6 con- 


nécting tags ..... РИА лосу PRICE 9^ 6d. 
PCA! PRINTED CIRCUIT PANEL, 23 x 81in. ready drilled with component positions and references 
рашае meli M d PRICE 9^ 6d. 
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSIS- 
MOR LONG AN DIMEDIOMIVVAVE ЅОВЕЕНЕ т PRICE 2/04. 


ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED 


WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET 
WEYMOUTH, DORSET 


HF and VHF Television 


Е ii A 
uad / Р | Production - ‘Testing - Alignment | 
À ! М, М. H PF d Far production or engieering 
A - , IR Fi 2 adels fot'every TV !specification — Americon, 
` Eurapeun, Australian, tabon, etc. 


Covering UHF, VHF dnd IF ronges 


Built-in! markers show alignment points for audio and 
vided frequencies 


Rugged construction — long, trouble-free life 

ECP Generators énecxig TV tunt in production g Used internatianolly for televisidn receiver production 
Теіопіс gweep generators and accessory equipments are in 
use thr 1 the Free World wherever соону oe. are 


mode. They h ене. the standard of P" 
* roduction line and in We design 


ic hos sweep Qenerotor models avade to meet every. 


Model SN-3 (ОНЕ) 
Range 440 to 930 me 
Bendwidth—— 07—40° 
AGC'd Flamess 


Modet SV-7 Series 
{VRF} 


© о} television standard including those in use in gie 
U.S.A., d, France, Germany, MI liii. d Jepan. Geen: ae -- 
H special operatitigg specifications оге required: Telonic en- AGC'd Batness 
gineers will adapt instruments fo meei Them. Simphcity and 
rugged design of these units assures long, trouble free service 3 1 
ләл easy Maintenance, P LIVINGSTON LABORATORIES 
For ete intormation on Telonic sweep generators for ЕИ 31 Camden Road | 
1 IV i for catalog 2038, to — | 1i London, N.W. |. England | Р, 


Ё. D. * id MALA BOR А ЛЛУ 


M 
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A20 STEREO POWER AMPLIFIER 


12 watts push-pull ultralinear output from each 
channel. Distortion less than 0.1%. Hum and noise 
85dB below full output. Frequency response 15- 
22,000 c.p.s. within | dB. Power response 20-18,000 
c.p.s. within | dB. Negative feedback 29 dB. Stability 
factor 20 dB. Valves: GZ34, 3 x ECC83, 4 x EL84. 
High specification output transformers with grain- 
orientated laminations and rhulti-sectional winding. 
Dimensions I4in. x Zin. x 7in. 


PCU25 STEREO PRE-AMPLIFIER 


Six inputs providing for all possible signal sources 
including the lowest output pick-ups and tape heads. 
Push button function switching. Bass and treble 
tone controls. Balance control. Treble filter. Rumble 
Filter. Tape recording outputs. Distortion less than 
0.1%. Hum and noise (high sensitivity pick-up input) 
60 dB below full output. Valves, 2 x EF86, 3 x ECC83. 
Dimensions l02in. x 42in. x 74in. 


Matching VHF Tuner T4B £23.0.0. 


Write for free descriptive literature (quoting Dept. WDA) to 


ARMSTRONG упале CO. LTD., WARLTERS RD., LONDON N.7. 


— -e- Complete Amplifier (PCU25 & A20) 
== EE | Complete System with VHF Tuner (T4B) £75.10.0 


WIRELESS WORLD 51 


A New Hi-Fi 
Stereo 
Amplifier 


AVAILABLE FROM LEADING 
HIGH FIDELITY DEALERS 
THROUGHOUT THE COUNTRY 


A new hi-fi system which meets all the needs of the music- 
lover in his own home. The compact amplifier has more 
than adequate power for any domestic use but will operate 
with equa! quality of performance at any volume setting 
whilst the self-powered VHF tuner is so simple to operate 
with the broad easy tuning which automatic frequency 
control provides. The T4B tuner and the PCU25 pre- 
amplifier are each fitted into an attractive maroon vinyl- 
hide covered case and are completely matched in size 
and styling. Although primarily designed for cabinet 
mounting, provision has been made for both to be used 
free-standing on a shelf. For those who require coverage 

of the AM wavebands the ST.3 Mk. 2 AM/FM Tuner can be 
used instead of the FM Tuner. 


£52.10.0 


Where the ST.3 Mk. 2 AM/FM Tuner is used instead of the ТАВ FM 
tuner add £5/t0/- to the total price. 


NORth 3213 


 ——————a" 
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The 


Soldering’ Iron 


heats up from cold 
in [J seconds 


Designed on an entirely 


Length, 10°; 
new principle, this light- weight, 34 ozs. 


weight, versatile iron is For best results 


eminently suitable for with this iron 


soldering operations in the use ENTHOVEN 
radio, television, electronic SUPERSPEED 
Bs. Foret ich PADO 
в and ALUMINIUM 

and maintenance work it is 
CORED SOLDER 


by far the most efficient and 
economical soldering 
iron ever designed. 


Activated by light thumb pressure on 
the switch ring. When pressure is 
released, current is automatically 
switched off—thus greatly reducing 
electricity consumption, wear on 
copper bit and carbon element. 
Can be used on 2.5 to 6.3 volt 
supply (4 volt transformer 
normally supplied) or from a 

car battery. 

More powerful than conventional 
150-watt irons; equally suitable 
for light wiring work or 

heavy soldering on 

chassis. 


Simple to operate; ideal for 
precision work. 


Requires minimum main- 
tenance—at negligible cost; 
shows lowest operating 
costs over a period. 


LIST PRICES 


IRON 39/6 
TRANSFORMER 35/6 


All prices and trade dis- 
counts subject to revision 


ENTHOVEN SOLDERS LTD. 
(industrial Equipment Division) 
Sales Office & Works : 


Upper Ordnance Wharf, Rotherhithe Street, 
London, S.E.16. Tel.: BERmondsey 2014. 


Head Office : 


х GGG 


Dominion Buildings, South Place, London, E.C.2. Tel.; MONarch 0391 
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TAPE DECKS and PRE-AMPS 


Model PD 82. Tape 
Deck and Pre-amp. 
Two track mono. 


Model PD 84. Tape 
Deck and Pre-amp. 
Four track mono- 
Stereo. 


Complete in attractive cabinet. Full 
technical specification freely available. 


Model D 82 
Twin Track Tape Deck. 


Model D 84. 4-track Deck 
with mono-stereo switch 
fitted. Two speeds 7j 
and 33 i.p.s. Pushbutton 
controls 
interlock. Pause control 
Tin. spools. Digital 
counter. 


with perfect 


mechanical 
Independent 


Instant 
brakes. 
speed change wheels 
automatically 
disengaged in 
“off” position, 
Three motors, 
heavy balanced flywheel, 
silent running fast re- 
wind. 


Technically luxurious, the precise construction 
and finish of these new Truvox Decks, Hi-Fi 
Units* and complete recorders, ensure an 
outstanding performance. Note that wow and 
flutter is better than .15% at 74 and .2% at 
32 i.p.s. Brilliantly designed new heads provide 
a response from 40-20,000 c.p.s. Decks are 
tropicalised and available in all voltage ranges. 
Auto stop and “trick” switch available as 
optional extras. 


*Comprises: Deck, Record Amplifier, Play-back pre-amplifier, 
mounted in attractive plinth for easy connection to your equipment. 


Full technical specification and details from: 


TRUVOX LIMITED 


Neasden Lane, London, N.W.10. 
Telephone: Dollis Hill 8011 
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LITTLE SHORT OF 
REVOLUTIONARY 


THE 


MICROGROOVE 'CERAMIC' CARTRIDGE 
fitted with diamond stylus for stereo or mono microgroove records 


‘i have no doubt that the production of 
this cartridge will dominate the domestic 
stereogram market for years to come.’ 


Percy Wilson, THE GRAMOPHONE 


Micrographs of a groove recorded with a 10 Kc signal taken from three copies of the Decca stereo frequency test record SXL 2057 


Ii (Ш Чем» 


AFTER 250 PLAYINGS 
WITH THE DECCA DERAM 


UNPLAYED ONLY ONE PLAYING 


with an average-priced cartridge 
as fitted to many present-day 
stereograms of various makes 


-THE-DEGGA DERAM DOES LESS DAMAGE AFTER 250 PLAYINGS THAN 


THE AVERAGE CARTRIDGE W CURRENT USE: OES AFTER ONLY ONE 


The Decca Deram has a tip mass of 1 milligramme (at 45°); 4 
; А Retail price: GNS. tax paid 
its compliance is 6 x 10-9 cms/dyne (lateral) and 3-5 х 10-8 

78 tridge is al: 
cms/dyne (vertical); its output is sufficient for ampliflers of nes E РЕД 


100 mV sensitivity; crosstalk is better than — 20 db at 1 Kc. TRADE ENQUIRIES WELCOMED 


DECCA RADIO AND TELEVISION INGATE PLACE QUEENSTOWN ROAD LONDON SW8 
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WIRELESS 


SPEAKER SYSTEM 


WITH CLEAN BASS 


A 3-speaker system in which 
W compactness has been achieved 
MODEL . without sacrificing quality of © 
reproduction and without introducing “small box” Ё 
tonal character. It is ideal for use on a stereo or single 
channel input where room space is limited, as the 
cabinet is suitable for floor or shelf mounting. The 
sensitivity is high enough to give full domestic volume | 
with any good commercial FM receiver with about 29% 
3 watts output. T 


BASS In this model LF output is produced by 
a 12” unit type WLS/12 fitted with a soft fibrous 
cone for smooth response. The special roll surround 
permits large distortion-free excursions with fundamen- 
tal resonance below 25 cjs. 


TREBLE The upper registers are handled by 5” 
£ апа 3" units connected in parallel via a quarter section 
1 kc/s dividing network, with an extra series capacitor 
to protect the smaller speaker. “a 
Two volume controls permit adjustment of midrange PE 
and treble to give tone control and facilitate balancing 


different speakers on stereo, 
£39.10.0 


Cabinet size 28” x 14” x 12”, 
complete, tax free 


Weight 48 Ib. complete 
Impedance 15 ohms 
Max. input, 15 watts 


The elegant cabinet is available in a choice of walnut, 
oak or mahogany veneers. Asso available in whitewood, 
price £36 105. Od. Tropical model made with resin- 
bonded plywood can be supplied at £2 03. Od. extra. 


Wharfedale 


WIRELESS WORKS LTD 


Telephone: Idle 1235/6 Telegrams * Wharfdel" Idle Bradford 


— ——— —— —— = A — — Е — — — — M 


FOR FULLY DESCRIPTIVE LEAFLET on Cabinet Models | 
POST THIS COUPON (Unsealed 21d. stamp) TO l 


| WHARFEDALE WIRELESS WORKS LTD., IDLE, BRADFORD, | 
| YORKSHIRE 
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9t REMOTE 
4. CONTROL 


many problem 
for the 
marine engine 


designer and 


1n chess the major 
Precet exerche 


REMOTE CONTROL 


For the same пены 


M manoeuvre in dengn 
ne., 


PPM 
у СОА 
CoG esc | SHAFTING 


This is to say 
“THANK YOU" 


When a firm moves from 
its old premises into a 
speclally built new factory 
—its a big day for ан 
concerned. But we don't 
feel blg—we ому teel 
grateful and appreciative. 


TO ALL FRIENDS 


and associates we say again 
AS ‘“ Thank you" — we'll 
ER P always be glad to show 
you round our new home. 


THE 5. S. WHITE DENTAL MFG. CO, (G.B.) LTD. 
STIS ?"T7/4A£ DIWIS/OPI 


D INDUSTRIAL DIVISION | 
Third Avenue, Denbigh Road, 
Bletchley, Bucks. 


== 


SPECIALIST MANUFACTURERS OF FLEXIBLE 
POWER AND REMOTE CONTROL SHAFTING 


DECEMBER, 1961 
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Hewlett-Packard 


Oscilloscopes DC -1000 MC 


Model 185 A/187 B — DC to 1000 MC 
Completely new circuit approach per- 
mits viewing — on a bright 5"-cathode- 
ray tube — of repetitive short pulses 
requiring a bandwidth up to 1000 MC. 
Rise time of less than 0.45 millimicro- 
seconds permits direct measurement 
and observation. 
Sensitivity is 10 mV/cm to 200 mV/cm, 
horizontal sweep times 0.1 to 100 milli- 
microseconds/cm. 
Price 185 A £ 800 

187 B £ 400 


Model 150A -- DC to 10 MC 

Broadly useful, high quality; has many 
plug-in amplifiers providing dual trace 
or differential input, voltage/current 
dual channel comparison, or high am- 
plification eliminating preamplifiers 
between the- oscilloscope and most 
transducers. 

Sensitivity 200 mV/cm to 15 V/cm, 
horizontal sweep times 0.1 #sec/cm to 
5.sec/cm. 

Price 150 A £ 520 

(Plus Plug-in Amplifiers) 


Model 130 B / BR* — DC to 300 KC 
Highest quality, low-frequency oscillo- 
Scope, Includes universal automatic 
trigger. 

Similarhorizontal and vertical amplifiers 
with sensitivity 1 mV/cm to 125 V/cm. 
‘Horizontal sweep times 1 #sec/cm to 
12.5 sec/cm. 

includes times-5 magnifier. 

Price £ 260 


Photo 120A 


* Letter “R”! indicates rack-mount instrument available. 


Many world-famous Hewlett-Packard laboratory instruments 
are now made in the new. Hewlett-Packard GmbH plant at 
Bóblingen, near Stuttgart. Here quality engineering and 


latest. manufacturing techniques bring 


exceptional performance at moderate price. 


you instruments of 


Geneva (Switzerland) 
Exclusive Distributor for United Kingdom: 


LIVINGSTON LABORATORIES LTD. 
31, CAMDEN ROAD, LONDON, N.W.1 
Telephone: GULliver 8501 (10 lines) 


leads the way 


Model 160 B / BR* — DC to 15.MC 
Militarized instrument meeting U.S.A. 
military standards for shock, vibration, 
humidity, temperature. 

Maximum vertical sensitivity 20 mV/cm, 
horizontal sensitivity 0.1 V/cm to 10 
V/cm. 

Horizontal sweep times 0.1 “sec/cm 
to 5 sec/cm in 24 ranges. Times 100 
magnifier increases fastest sweep to 
5 sec/cm. 

Dual trace operation. 

Price £ 740 

(Plus Plug-in Amplifiers) 


Model 122 A / AR* — DC to 200 KC 
Dual trace, moderately priced instru- 
ment presents two separate traces 
simultaneously, or single trace when 
desired. Twin vertical amplifiers. 
Sensitivity 10 mV/cm to 100 V/cm, 
sweeps 5 иѕес/ст to 200 иѕес/ст; 
expander extends range to 1 иѕес/ст. 
Universal automatic trigger. 

Price £270 


Model 120 A / АК“ — DC to 200 KC 
Industrial and production as well as 
laboratory instrument. Has universal 
automatic trigger, automatic synchro- 
nization on any interna! or external 
voltage. 

Sweep speeds 5 4sec/cm to 0.5 sec/cm, 
times-5 sweep expander, 

high sensitivity calibrated vertical am- 
plifiers. 

Regulated power supplies; steady, 
drift-free traces, ideal for photography. 
Price £ 180 


Prices delivered U.K. exclusive of duty where payable. 
Continuous progress in design may aífect the above 
specifications which are therefore subject to change 
without notice. For information, technical sales and engi- 
neering help, or a demonstration please write or call 


Hewlett-Packard S.A. 


Rue du Vieux-Billard 1, Tel. (022) 26 43 36 


HPSA - ЗА - 412 
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ANOTHER ADDITION TO THE 


WIRELESS WORLD 


=- NOW the 44 pole 


miniature G100 
rela 


Dimensions .. -8T" x 90" x 70" 
Temperature 

а SP 404 125°C 
Coil voltage.. .. 15 to 487 


Nominal 

senzitivity .. 240 mW at 25°C 

- Actual 
sensitivity .. .. .. BO mW 
Contact rating .--3Aat 50 V Max 
(will be uprated) 
Vibration .. Better than 20g 
from 10 te 3,508 c/s 
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ORTIPHon: MINIATURE COMPONENT RANGE 


эз яй SoC E 


ru pged FOUR POLE CHANGE-OVER | 


BALANCED ARMATURE - 


relia ble TWO COMPARTMENT SEALING 
sensitive "ALSO TWO POLE VERSION — 


For further detalls please write to :- 


COMPONENTS DIVISION 
FORTIPHONE LIMITED (DEPT. R.5) 124-6 DENMARK HILL, LONDON, S.E.5 


Handmade to laboratory 


standards—the new 


SAVILLE amplifiers 


Түт" 


| 
|| 


Outstanding Guarantee 


We want you to feel 
confident in your choice 
of our amplifier, so each 
unit is tested and checked 
individually by skilled 
engineers. The result is 
an outstanding 2 year 
guarantee (excluding 
valves) and the issue of 
a final individual test 
Sheet with every Saville 
amplifier. 


POST TODAY Write today for information on the Saville Amplifiers to 
Period High Fideilty Limited, Conoley House, 14 Mount Street, London, W.1. 


КОЛИЕТА 
ADDRESS -incor гооо... 


DOUBLE SIX INTEGRATED STEREO AMPLIFIER 


€ 6 watts r.m.s, per channel (nominal) 

€ Overall frequency response: 
25 c[s—25 Ke/s +4 db, ref. 1 Kejs. 

€ Overall hum and noise better than —55 db (main amp. 
better than —70 db) relative to nominal output 

€ Total Harmonic Distortlon: < .25% at 1 Kc/s, 4 watts 


Inputs: Pickup 5 mV and 100 mV 
Tape 100 ту 
Tuner 100 mV 
Mic. 4mV 


€ Low pass filter: 5, 7 and 10 Ke/s. 
€ Filter siope control 


€ 6-position Imput and channel selectors: bass, treble 
volume and balance controls 


@ Output Impedance: 7 or 15 ohms. 
PRICE 37 GNS, 


DOUBLE TWELVE STEREO AMPLIFIER 


€ 12 watts r.m.s. per channel (nominal) 
Ф Input 200 mV for nominal output 
@ Frequency response: 

25 c[s—30 Ke/s TÌ db, ref. 1 Ke/s at 10 watts. 
@ Hum and noise better than 

80 db relative to nominal output 

Total Harmonlc Distortion: < .196 at 1 Kc/s, 10 watts 

€ Output Impedance: 7 or 15 ohms, 


DOUBLE TWELVE STEREO PRE-AMPLIFIER 


€ inputs for 200 mV output: 
Pickup 5 mV and 100 mV 
Tape 100mV 
Tuner 100 mV 
Mic. 4mV. 
€ Low pass filter: 5, 7 and 10 Ke/s. 
€ Filter slope control 


€ 6-positlon Input and channel selectors: bass, treble, 
volume and balance controls. 


€ Saville ampllfiers are very attractively finished In low 
gloss black and off-white 


Matching AMIFM Tuner available shortly, 
STOCKISTS THROUGHOUT THE COUNTRY 
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NEW LOOK from 


See your local stockist for full details of these models 
plus Hi-Fi К.С. Chassis and AM/FM Tuners, or 
direct from 


LEE PRODUCTS 


(Gt. Britain) LTD. 


Elpico House, Longford Street, London, N.W.1 
Telephone: BIShopsgate 6711 (all lines) 
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An entirely new range of Stereo/Mono Amplifiers, Pre-amps., AM/FM 
tuners and an R.G. Chassis that will satisfy the most critical enthus- 
iast from every point of view. Stylish finish, performance, construc- 
tion and simplicity of installation maintain the rigidly high standards 
that have always been the hall-mark of all DULCI Equipment. 


STEREO FIVE 


Twin Channel Pre-amplifier for 
high fidelity Stereo/Mono reproduc- 


tion of sound from radio, pick-up 
or tape. 

Input: There are phono sockets for 
all inputs at rear. 


Sensitivity (for stated output) Impedance 
Q Radio 100mV 250 K-ohms 
(ü Pick-up 50mV-2V adjustable 1 Megohm 
(ii) Таре 100mV 250 K-ohms 


Independent Bass and Treble con- 
trols; separate balance control; dis- 
tortion factor better than 0.1%; 
Hum and Noise better than —60db 
on all channels; Power supply 
through multi lead cable terminated 
in Octal Plug; Finish: Front panel, 
black and. matt silver; Case, cad- 
mium plate grey hammer stove 
enamelled. Front panel size 12} х 
3$in. (aperture 124 x 2fin.). Overall 
depth 5in. Weight 4lb. 


MODEL SP55 

Twin Power-amplifier 
Consisting of two identical power- 
amplifiers with а common power 
supply. Designed for stereo appli- 
cation, to operate in conjuncuon 
with a ** Stereo Five " pre-amplifier 
control unit. Great care has been 
taken to match both amplifier 
sections for identical performance 
to close limits. Mains: 200-250V 
A.C. 40-60 c.p.s. Consumption 60 
watts; Output: Power, 8-watts peak 
(4-watts per channel); Loudspeaker 
matching: 3-5 and 12-16 ohms ad- 
justable; Frequency response: + ldb 


MODEL DPA-15 

MONO AMPLIFIER 

A superb high-fidelity laboratory- 
designed amplifier for domestic use 
or in assembly halls holding up to 
500 people. The DPA-15 in- 
corporates every facility needed for 
enjoyment of high quality sound 
from radio, record, tape or micro- 


For low sensitivity pick-ups Model 
Stereo Five has facilities for the 
attachment of two type TA6 tran- 
sistor amplifiers which will give a 
pick-up sensitivity greater than 
5mV. The input impedance with 
this amplifier is then 75 K/ohms. 
Тһе radio and tape sensitivities 
remain at 50mV. 

TA6 Amplifiers. 


Retail Price_ 11 gns. Price each & gns. 


from 40-25,000 c.p.s.; Feedback: 
—15db from output transformer 
secondary; Hum and Noise: —70db; 
Distortion factor: Better than 5% 
total harmonic content; Input sensi- 
tivity: 200mV for 3-watt output per 
channel; Connections: Input, two 
phono sockets. Octal socket for 
pre-amplifier and remote mains 
switching. Loudspeaker: screw ter- 
minals. Mains: 6ft. 3-core cable. 
Finish: Cadmium plated steel chassis 
passivated and silver grey hammer 
Stove enamelled. Dimensions: 11$ 
x 6x 5jin. high overall. 

Retail Price 15 gns. 


phone with a range of features and 
versatility rarely combined in any 
equipment. A pre-amp. and control 
unit is required. Mains supply: 
200-250V. A.C. Output: 15 watts. 
Impedance: 3 ohms, 73 ohms, or 
15 ohms. Dimensions: 114 x 6 x 
Thin. Weight: 13 Ib. 402. 

Retail Price 19 gns. 


MODEL DPA-15 

MONO PRE-AMPLIFIER 

The perfect component for the 
DPA-15 Amplifier. It possesses all 
features normally associated with 
equipment of this very high calibre. 
Every facility for high quality repro- 
duction of sound from radio, record, 


MODEL СА505 

Sterephonic Amplifier with built-in 
pre-amp. for use on 200-250V. 40- 
60 cycles (A.C. only). Three in- 
puts per channel for p.u., radio 
and tape; Output 5 watts per 
channel. Frequency response sub- 
stantially level between 40-16,000 
c.p.s. Output impedance 3 and 15 


MODEL GAS 

Similar in appearance to model GA505, 

A high quality amplifier with built- 
in pre-amp., for use on 200-250V. 
40-60 cycles (A.C. only). Suitable 
for shelf standing or building into 
cabinet (brackets and feet supplied). 
Three inputs for p.u., tape and radio, 


tape and microphone. Power sup- 
ply: Through multi-lead cable ter- 
minating in octal plug. L.T. 6.3V. 
A.C. 0.8 amp. H.T. 250V. D.C. 
2.5mA. Dimensions: 121 x 3} x 41in. 
behind front panel. 


Weight: 2 Ib. 14 oz. 
Retail Price 9 gns. 
ohms; Controls: Combined bass, 


combined treble, twin concentric 
balance and volume control; Front 
panel: Black and matt silver (12} x 
3łin.). Cut-out required 3 x 121in. 
Depth 7%} + 23іп. for transformer 


projection. 
Retail Price 18 gns. 


5 watt output. Frequency response 
substantially level between 40-16,000 
c.p... Front panel: Black and matt 
silver (121. x 32in.). Aperture re- 
quired 3 x 12}in., depth 41 + 21in. 
for transformer projection. Out- 


put impedance 3 and £1 32.6 


15ohms. Retail Price 
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THE KOLECTRIC TYPE RH/1 
HAND COIL WINDING MACHINE 


A substantially built Machine 
suitable for winding wire from 
14 S.W.G. (0.080%) upwards 
to the finer wire gauges. 

A sturdy detachable winding 
handle is provided and two 
winding ratios are provided: 
1-1 and 4-1. 


This machine possesses many outstanding features, full 
details of which, together with prices, are available on 
request. Prompt delivery. 


UXBRIDGE ROAD, EALING, LONDON, W.5 Ealing 8322 


Model 1200B. 
For A.F. and 
low R.F. 
applications. 


100mV/cm. 
B/W D.C. to 


£35 10 0 


Model 2300. 

Light-weight 

Portable. B/W 

D.C. to 2.5 Me/s 
Sensitivity» 

50mV/cm. С.К. 

Tube 22in. 

diam. 

Dims.: 71x4ix 

71ins 

£39 10 0 


write for full details of 
OSCILLOSCOPES 


SONTRANIC LIMITED 


FORUM WAY - EDGWARE : MIDDLESEX · TELEPHONE EDGWARE 6020 — 3736 
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No. 


IN THE 


SERIES 


STC 
"TRANSISTOR TYPE 


Max. leso 
at 25°С (uA) 
Max. leno 
at 60°C (uA) 


*Note that the value of K for a typical transistor is higher than that for a limit transistor and is about 0:077. 


4 


Transistor Circuit Designer 


Technical Information for the 


Thermal Runaway 
The maximum temperature at which a circuit will operate is not always determined by the maxımum 
power rating of the transistor but by its thermal stability in the circuit. The thermal stability of the circeit 
depends partly on the stability factor which was discussed in an earlier note in this series. 
What, then, does the circuit designer want to know? 
(1) Given the maximum ambient temperature and power dissipation, he will want to know 
the stability factor. 
(2) Given a maximum ambient temperature, he will want to know the power he can dissipate 
for a given stability factor. 
(3) Given the dissipation and stability factor, he will want to know the maximum ambient 
temperature for safe operation. 
For case (1) when the junction temperature (i.e. the ambient temperature and dissipation) and the 
value. of Zcpo at that temperature are known, the expression for the stability factor is relatively simple:— 
S< roki ЖОЮШ e A о seen (1) 
where S is the stability factor (defined in No. 3 of this series). 
V is the voltage 
@ is the thermal resistance of the transistor (in a heat sink if used) 
log, 2 


K is a constant= 


D А 
where Tp is the temperature change to double ог halve Јсво. (К is typically of the order of 0.07 to 0.09 
for germanium) 
1сво is the value of the leakage current at the appropriate Junction temperature T, 
and T= Tomb t PpÜ 
where Pp is the total device dissipation. 
For case (2) the maximum allowable power disslpation is: 
1 23 1 
Pp«— -T DOB gy |... 2 
D 6 (т, Pt; К Bio KS Vc  Icso ( ) 
For case (3) the maximum permissible ambjent temperature is: 


23 1 
Tomb < (Тх-Рьё+ К logu тутта) ©) 


where Тр is some reference temperature (usually 25°C) at which the value of I¢go used in (2) and (3) above 


is known. 
It is clear that the thermal stability can be improved by having a lower value of supply voltage and a more 
effective heat sink. In estimating the thermal stability, one should always consider the-case of those 
transistors which have the highest values of Јово. 


Of course, the above is subject to individual temperature, power and voltage ratings, given in the data sheet, 


not being exceeded. 
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19595 limit. 


Standard Telephones and Cables Limited 


TRANSISTOR DIVISION: FOOTSCRAY · SIDCUP - KENT 


— s] ! 9 P. 
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Your Laboratory 
is not complete 
without it.... 


ТШЕ ТИН ИКИ ull NEL 


| E [3 1 
SINGLE. SP 
MAIN PULSE [^ 4 

L8 T - 


-c 


А. Ody SEC. 

B 20VOLIS +тє OR —ve 

C. RISETIME 0-035) SEC 

р] opse. To 25SEC. CONTINUOUSLY VARIABLE ® $% © О.О2у$ЕС. 

F. 20mv ТО50У 3 2% IN II STEPS VARIABLE +ve OR — ve 

С. APPROX.O-O4pSEC 

Н RISETIME lO-I2 mp SEC. 20mV TO 2V. $-$0v DEPENDENT ON LOAD 


REPETITION RATE CONTINUOUSLY VARIABLE Он с/а TO IM ejet Ste BY INTERNAL GENERATOR, 
OR TO 25Mcís br EX 


TRIGGER SOURCE 


The Nagard wide range pulse generator 
fast rise time, accurate pulse shape, 
reliable calibration and wide range of 
pulse dimensions make this an invaluable 
standard test instrument 


Some of the applications are:— 

Setting up—Attenuators and Amplifiers, Delay lines, Calibrating 
oscilloscopes, Analogue and Digital Computers 

Measurement of—Response times, Paralysis of amplifiers, 

Time intervals, Amplitude comparisons. 


As an originator of accurate pulses 
for modulation, simulation, and testing of various pulse driven 
devices it is unequalled. 


The internal rate generator 
provides consistently accurate frequencies over a range of 0.1 c/s to 
1 Mc/s or to 2 Mc/s when set to double pulse operation. 


The output amplitudes 
are accurate within 2% and may be easily calibrated to better 
accuracies for specific tests. 


THERE ARE TWO MODELS :— 

TYPE 5002A—Pulse width range 0.1 usec. to 1 sec now standard. 

TYPE 5002 — ,, » » 02 qe to 2 sec. to special 
order. 


IMMEDIATE DELIVERY—NOW AVAILABLE EX 
STOCK 
DATA SHEET No. 


1060 GIVES FULL DETAILS 


18 AVENUE ROAD, 
BELMONT, SURREY 
TEL: VIGILANT 9161-2-3 


WARREN ИЛИИ ПЕШ LU 
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SPECIAL OFFERS! 


BRAND NEW SPEAKERS. Individually boxed. All 3-5 ohms. 
'' Goodmans '' 6" x 4^, 13/-; 7” ^, 13/6; 8" x 5", 16/6; 10" x 
6", 21/6. “Rola” 7" x 4", 13/6. P. & P. 2/3 each speaker. 
DENCO 3-4 WATT AMPLIFIER. For P.U., tape or mike. Com- 
plete in hammer gold finish case. ONLY 4 gns. Р. & P. 4/-. 
BATTERY CHARGERS. 2 amp. 6-I2 v. Brand new and boxed, 
Meter, etc. 49/6. P. & Р. 4/-. 

x d TRANSFORMER. 6.3 v. 3 a. Fully impregnated. 8/6. 
P. & P. 2/6. 

TELESCOPIC AERIALS. For portables. 8/6. P. & P. |/-. 
PARMEKO MAINS TRANSFORMER. Primary 200-250 v. 
Secondary 350-0-350 v. 70 тА. 6.3 v. 3 A. CT., 6.3 v. 3 A., 6.3 v. IA, 
“*“ C” Core, fully impregnated. 50/-. P. & P. 4/-. 

GRAM/TAPE DECK MOTORS. By famous maker. 200/250 v. 
19/6 each. P. & P. 2/6. 

COLLARO ''STUDIO " TAPE DECK, Brand new in original 
maker's carton. 3 speeds, twin track. 7in. spools, press button con- 
trols. ONLY £12/10/-. Р. & P. 5/6. 

B.B.C. T.V. BAND І, PRE-AMPLIFIER. New and boxed with 
6FI2 valve. ONLY 15/6. P. & P. 2/-. 

PNEUMATIC LID STAY with pressure adjuster. 
10/- complete. P. & P. 2/-. 


SWITCHES FOR MULLARD 


2 valve pre-amp. 
3 valve pre-amp. - 
3 valve pre-amp. Low-pass Filter.. 
3 valve pre-amp.  High-pass Filter 
3 valve Tape amp. Rura avtack 
3 valve Tape amp. Equaliser ..... 
Tape pre-amp. Record/Playback .. 
Tape pre-amp. Equaliser ........ 
. Stereo pre-amp. Selector ... 
. Stereo pre-amp. Channel earthing 
. Stereo pre-amp. Stereo/Mono.. 
Please add P. & P. 1/- per switch. 


“ BELLING 
LEE” ji 


Heavy duty, 


ROTARY 
WAFER 
SWITCHES 


A.B. Metal and 
N.S.F. Made to 
order. Price 
list free on re- 
quest. 


STEEL METER CASES 


4 x Ain. Sloping Front 
5 x Bin. Sloping Front . 
6 x 12іп. Sloping Front .. 
4 x 24іп. Rectangular ..... 
4 x Jin. Rectangular ...... 
6 x 3in. Rectangular ..... 
x 24іп. Rectangular .. 
. Alum. Panel 
. with Alum. Panel ... 
in. with Alum. Panel ... 
14 x 9 x 8in. with Alum. Panel ... 
16 x 9 x 8in. with Alum. Panel ... 
l6 x 11 x8in. with Alum. Panel... 
19 x 8x Ilin. with Alum. Panel... 
19 x 11 x IOin. with Alum. Panel... 
ALSO FULL RANGE OF CHASSIS 
Chassis and Case List Free on request. 


——ÁÓ—MÓM 
LARGE STOCKISTS OF COMPONENTS & EQUIPMENT 
By well-known Manufacturers including: @ A.B. METAL PRODUCTS 
@ AVO @ BELLING-LEE = BULGIN @ COLVERN @ DUBIL- 
IER @ ERIE @ MORGANITE @ MULLARD @ PAINTON 
@ WELWYN @ Т.С.С. @ WESTINGHOUSE. 


CONSTRUCTIONAL KITS 
JASON Complete range in stock 
For the Hi-Fi Enthusiast! 
OUR NEW DEMONSTRATION ROOM 


Incorporates the latest High Fidelity equipment! Sincere advice and 
courteous service are just two reasons why Tele-Radio (1943) Ltd. is the 
choice of the High Fidelity enthusiast. 


Stockists of @ Acoustical @ Decca @ Ferrograph @ Garrard 


G.E.C. @ Goodmans @ Jason @ Leak @ Rogers @ Tannoy 
@ Vortexion @ Wharfedale, etc., etc. 


Selector.. ы 12/9 
Selector... 


COMPONENTS 


Full range in stock 
including Unitors, 
Screenectors, etc. 
Send us details of 
your requirements 


Ооо о 00000000000 


Immediate dispatch of goods avallable 
from stock. 


Carrlage charged extra at cost. 
Goods sent to all parts of the world. 


TELE-RADIO 
(1943) LTD. 
189 EDGWARE ROAD, 
LONDON, W.2 PAD. 4455/6 


Telegrams: Goahead, London, W.2 @Our only address 
Few mins. from Marble Arch & Open all day Saturday 
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Improved 
mechanical 
structure 
qv» now have a NEW IMPROVED 
a ABRIDGED DATA 
СХо MECHANICAL STRUCTURE to provide ae — eiie. agen 
ANY them with a mechanical reliability Vh 26 26 v 
superior to other valves inthis class. e | Е 1 e 
a 
They are electrically similar to ipee 45 45 ^ 
and plug-in replacements for Vo? 1:25 125 V 
existing CV types. Vgi bias © -800 p800 M 


MT pulse 1025 1025 
Plug-in replacement for CV427 CV398 


Standard Telephones and Cables Limited 


VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT 
61/14MS 
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107" Watts — 25 kVA 


DRAKE TRANSFORMERS 


Mains Transtormers 
Chokes 
Audio Output Transformers 
Audio input Transformers 
Saturable Reactors 
Coils 


Current Transformers 
Transistor Transformers 
Inverter Transfor mers 


Screened Microphone Transformers 


DRAKE TRANSFORMERS LTD., BILLERICAY, ESSEX 
Billericay 1155 


... for faultless 
performance 
in any sphere! 


HEADPHONES 


FIST MICROPHONE 


Moulded in Nylon, this attractively design- 
ed unit is weather-proof and almost in- 
destructible under the most adverse con- 
ditions. It has a positive action Double 
Pole changeover switch, and is available 
with either Carbon or Electro-magnetic 
Transmitter. When fitted with the H/M 
Inset it also operates as a receiver. For use 
on Mobile Radio, Walkie-Talkie, Police 
Motor Cycle Wireless, etc. 


UNIVERSAL 
HANDSET 


Moulded in Cycolac—one of the toughest | Write for ful! details to:- 
plastic materials ever produced, this 


beautifully styled, robust and lightweight {ft jij i, 

iuramus E designed to accommodate 6, ‘Bi own HAWKER 
any known Transmitter or Receiver Inset. >a), >) A T "WW | ° 
Built-in Double Pole change-over switch Cv e $45 vv M | SIDDELEY 
is also available. Standard Insets: Moving У LTO. GROUP 
Coil». Berto- MC Single Carbon 
and Double Button Carbon. For use on . . 

Radio Stations, Mobile. Radio, Walkie- Shakespeare Street Watford Herts. 
Talkie, Police Car-Radio, etc. Telephone: Watford 27241 


The “ Super K ” Headphones are the newest 
product of S. G. Brown Ltd., and are de- 
signed especially for High Fidelity Stereo 
requirements. They are attractive in 
appearance, extremely comfortable to wear 
and incorporate plastic head band and 
earpieces. 


|] 
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an absolute practical minimum of 


and 


That has been one of our main objectives since we started 
making tape decks and recorders and we feel that we have 
achieved this (along with many other notable features) 
in our present range of recorders. By the use of high quality 
components and fastidious precision assembly these 
“ wow and flutter ” figures are maintained:— 


Below .05% at 15 ips 
Below .1% at 7} ips 
Below .15% at 3 ips 
Below .25% at 14 ips 


The Brenell Mark 5 deck at 28 gns. has greater precision 
and dependability than you are ever likely to find elsewhere 
at anywhere near the price, 


IT’S A HEART THAT IS AS SOUND AS SOUND CAN BE. 


3 INDEPENDENT MOTORS (Capstan motor- 
hysteresis synchronous) 
4 RECORDING AND PLAYBACK SPEEDS, H, 32, 7} 


Abridged and 15 ips. 
; inne FAST REWIND (1,200ft. rewound in either direction i 

Specification: 45 secs) ( Н s олоро 
ACCEPTS 8iin. reels. INTERLOCKED CONTROLS 
PAUSE CONTROL. DIGITAL REV. COUNTER 
PROVISION FOR EXTRA HEADS (Mono or Stereo) 

TAPE RECORDERS: MARK 5 STEREO: £99.12.0. 

3 STAR: 58 GNS. 
3 STAR STEREO: 89 GNS. 


quta 1 УҢ 


€ 


MARK 5: 64 GNS. 


Full details and the address of your nearest stockist from the 


sole manufacturers: -BRENELL ENGINEERING CO. LTD. 
IA DOUGHTY STREET, LONDON, W.C.l. CHA 5809 and HOL 7358 ; bei 
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another NEW instrument 
from Salford, the 


muinitest 


POCKET-SIZED MULTIRANGE TEST SET 


А new compact instrument suitable for the measurement of 

D.C. voltages and currents, A.C. voltages and ohms. Its high 

sensitivity renders it suitable for testing and fault location in all 

types of electrical and electronic circuits. It is well built to ensure 

long and satisfactory service. The instrument is economically 

priced and supplied with test leads with plug connections at one end, 

(Leather carrying case available as an extra). 

RANGES: А.С. Volts. 2.5, 10, 25, 100, 250, 1000. 
D.C. Volts. 2.5, 10, 25, 100, 250, 1000. 
D.C. Amps. 50 yA, 1mA, 10mA, 100mA, 1A. 
Ohms. 2000 200,000 20 Ma 

ACCURACY: D.C. Volts & Amps. +2% of full scale deflection 
А.С. Volts £3% of full scale deflection 

X595 at centre scale. 


Send for leaflet No. MIN/6009/WVW 


neat and compact...with large instrument performance 


SALFORD ELECTRICAL INSTRUMENTS LIMITED 
Peel Works * Silk Street * Salford 3 * Lancs * Tel: Blackfriars 6688 
London Sales Office ; Magnet House, Kingsway, W.C.2. Tel: Temple Ваг 4668 
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND 


now on sale 


completely revised edition of 
a popular practical handbook 


Radio and Electronic Laboratory Handbook 


Contents 


Preface. 
The end and the means. 
Premises and layout. 


Fundamental principles of measure- 
ment. 


Sources of power and signals. 
Indicators. 

Standards. 

Composite instruments. 

Choice and care of equipment. 
Measurement of circuit parameters. 
Signal measurements. 


Measurements of equipment charac- 
teristics. 


Very high frequencies. 
Dealing with results. 
For reference. 

Index. 


iLIFFE Books Ltd. 


M. G. SCROGGIE B.Sc., M.I.E.E. 


This well-known practical handbook, formerly known as RADIO 
LABORATORY HANDBOOK, has been completely revised and now covers 
techniques applicable to many fields beyond that of radio. The extensive revision 
necessary was due primarily to the growing use of semi-conductor devices, 
including transistors. Electronic instruments have increased in number, cost 
and complexity; in this handbook both professional and amateur technicians 
will find invaluable guidance made easily accessible by a concise summary of 
all relevant information which may be required and by the large and comprehen- 
sive index. 


55s net by post 57s 3d 540 pp. 7th edition 
from leading booksellers 


Published for WIRELESS WORLD by 


DORSET HOUSE STAMFORD ST. LONDON 5,Е.1 
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Mullard 
MINIATURE 
ELECTROLYTIC 
CAPACITORS 


designed for peak 
performance 
and economy... 


— 


РЕТИ 


атое 


Je. OIG Ic ОНЫН ВТ ПАА 8 ЛДЫ БОДДЫ; ЫДАН ЕЕС 


Literature and © High quality 
full technical @ Comprehensive range 
details @ Small physical size 

€ High capacitance x voltage product 
ЕТЕР @ Low series resistance 
request to @ Close production quality control 
Mullard House © Cost saving 


C Ò 
MULLARD ‘LIMITED - COMPONENT DIVISION » MULLARD HOUSE - TORRINGTON PLACE - LONDON WC} 


MC 4285 
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PUBLI-SERVICE * PARIS 


9 
WILL 
ча = - 
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IN PARIS 
From "187" то 20™ FEBRUARY 1962 


PORTE DE VERSAILLES 


^ INTERNATIONAL 
EXHIBITION 
OF ELECTRONIC 
COMPONENTS 


The greatest world meeting in the field of electronics 


FÉDÉRATION NATIONALE DES INDUSTRIES ÉLECTRONIQUES 


23, rue de Lübeck - PARIS-16* - Passy 01-16 


in kit form -a 


There is naturally a high degree of satisfaction to be 
obtained from building first-class electronic test equipment 
for yourself. You benefit too from using instruments of a 


standard which would otherwise cost very much more than 
the equivalent Jason Kit. Jason Instruments are in regular 
use in laboratories and test departments throughout the 
world. As Kits, they provide excellent opportunities for 
training in electronics. Built, they provide accuracy of 
exceptionally high order together with reliability and 


welcome robustness. 
ELECTRONIC 
TEST EQUIPMENT 
ө 
HI-FI AUDIO 
e 


Descriptive literature on 
request, Please mention 
“Wireless World " when 
applying. 


© TEST EQUIPMENT 


Ф VALVE VOLTMETER. Kit inc. valve, 4}in. sq. meter aH 
СЕ. ае еве еее ена еве те £23 0 
High voltage probes £3 extra. 


Ф OSCILLOSCOPE 0G.10 (illus) ................. £22 10 0 
Ф AUDIO GENERATOR А.С.10. Tunes from 10 с/з. to 100 

c/s. sine and square #аче........................ £15 19 0 
© WOBBULATOR М.11 ...................... £14 19 0 
@ AMPLIFIERS @ TUNERS 

(Built). 
J.2-10. Mk. III LAW. Моло TDI ае... £40 19 0 
J.10. Mono Amp. 10 watt 0 
FMT.4. FM Fringe Tuner......... ü £23 6 9 
I р 

JTV/2. Switched ЕМ and TV Sound ............ £25 19 7 
Monitor—as JTV/2 but for cabinet mounting...... £19 19 1 


@ ARGUS TRANSISTOR RADIO TUNER. For Amp. 
£ 


GIDADE ЛИМ ИКИ утоа ocn imt 
FOR RELEASE SHORTLY. DETAILS ON REQUEST. 


JASON ELECTRONIC DESIGNS LTD., KIMBERLEY GARDENS, LONDON, N.4 


Telephone: STA 5477 
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The lightweight receiver, compared here 
with a fountain pen, clips in any pocket. 


NOW AVAILABLE: New radio system permits ` 
economical 100% coverage of very large areas, ` 
e.g. геїїпегїе$, vast factories, shipyards, etc. 


In an increasing number of progressive flrms and institutions, 
Multitone ‘Personal Call’ Pocket Paging is saving countless wasted 
man-hours. it can do the same for your organisation —and your customers, 


Multitone ‘Personal Call’ is a unique paging system which enables any of 
your key staff to be contacted immediately wherever they happen to be, 
selectively and without disturbing anyone else—no loudspeakers, 

bells, flashing lights or any other distraction. 


On normal telephone working alone Pocket Paging reduces 'call-backs ' and 
the need for extra lines and operators sufficlently to offset the cost—a 

few shillings per week per man ‘on call’ inclusive of all operating costs. 

On S.T.D. exchanges, using the new G.P.O. Subscriber Trunk Dialling 
system in which every call is charged on a time basis, the 

saving.is obviously much greater. 


This all-British equipment, which is installed in hundreds of 
hospitals and an even larger number of industrial firms in 30 countries, 
is simple to Install and foolproof to operate. 


Post coupon now for a leaflet which 


tells you ail about one of the 
greatest time and money savers 
of this electronic age. 


the () riginal í Perso nal Call d Please send me full details of the Multitone ‘Personal Call " Pocket Paging System 


Pocket Paging System 


MULTITONE ELECTRIC COMPANY LIMITED 
12-20 UNDERWOOD STREET LONDON N.1 


Telephone: CLErkenwell 8022 (c wp- 35. o0 a tma pl e а 


Name... WR e USB 
Firm... 


Address... 


! 
Н 
1 
i 
i 
i 
Mame) et mm ums 
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E SEND THE BEST OF BRITAINS HI-FI EVERYWHERE 


м os "Sandwich" ......... 38 gns. $114 | Rogers FM $64 ! at time of receipt of order. 


by firms men- 
RECORDERS Wharfedale Coaxial le £25 0 0 $72) Enquiries for all items 
wm | тесе 442/4 ...... 110 gns. $330 | Wharfedale Golden 10.. £8 10 9 $18 | tioned in this advertisement invited. 
ы 3 Vortexion W.V.A. ... £93 13 0 sit Tannoy шп, Mortitop "n . £30 5 4 ee a e 
Vortexion W.V.B. ...... #110 3 0 $315 | Tannoy I5in. Monitor ... d 
ФИЗ Й Vortexion W,V.C. Stereo £148 10 о $425 | WB. 1016 -ouen £112 3 $16|| BINSON “ ECHOREC" UNITS 
| Brenell Mk, V — ......... 64 gns. $192 | Goodmans AL.!20 . £29 10 0 $84 BINSON STANDARD ECHOREC pre- | 
= Brenell3Star Stereo ... 89 gns. $267 | Goodmans AL.100 £23 10 0 $67 amplifier unit enables echoes to be 
Brenell ИЕ. inan 88 gns. $264 | Goodmans Triaxiom.. £25 0 0 $72 imposed on signals between micro- 
fud | Cossor 1602 4 Tr. 3 spd. 59 gns. $127 | Goodmans 300 ..... £11 5 9 $32 phone (or other source) and amplifier | 
e Ferrograph 4AN _ ...... 8l gns. $243 | Goodmans 400 .. £16 | O $41 | or recorder. 3 channels available, and 
Grundig TK1 ^ 26 gns. $68 | Kelly Ribbon МК. Il ...... £10 10 O $30 timing of echoes is controllable. | || 
(S Grundig TK24 .. . 55 gns. $165 | Mordaunt Arundel ...... £39 10 0 $113 | peus gn sque d 140 gns. ^ $e i 
= : 105 inson “ Baby Echorec," similar to 
a Philip 4 Traci EL 3522... 39 Ёле: $i 17| @ MOTORS AND PICK-UPS above, but for single-channel working. f 
28 Philips 4 Track Stereo ... 92 gns. $276 | Decca dq ow P.U. com- £2»010 6 $46 | 100 gns. $300 
Рал Reflectograph "A" + Тг. 105 вп $315, Plete cens PROFESSIONAL AND TRADE DIS- | 
Reflectocraph “B” È Tr. 115 ans $345 Tue “Léo Trans. hdi £25 2 3 $54|| COUNTS. 
ый Жика Eo и : 93 gns, $279 Garrard 30] ...... £24 | 3 $51 
ec Й АШ. Ао 59 Ens. — $177 | багтагдАНР........ф... £i8 8 | $37 min. rem тк Be ES А 
en j Ое £36 10 0 $105 V |n 5 316 © stocks. ii А 
Wearite 4A mono ...... Td 
| Wearite 4B „ #41 10 0 a Connoisseur Motor 2 E A 2 e кош. oa RATES OF E Ej 
Brenell Mk. У ........... 28 gns. Goldring 700  ............ 
Еч Brenell Stereo Deck £33 * ha gioi | Ortofon Pickups, Thorens Motors. ANY CURRENCY. 
Ea f iuge Md Lustraphone, Reslo, Acos, Ф AMPLIFIERS & TUNERS @ MANY ITEMS FOR 110 VOLTS А.С. П 
АКС. C12, Condenser £185 © 0 $535 | Quad22ControlUnit... £25 0 0 $73 @ TRANSISTOR RADIOS. 
|| АКС, D.I9. Dynamic ... £19 10 0 $56 оо роба - га " 0 Ri @ ACCESSORIES [i 
eak Stereo m 
= | @ TAPES BY ALL RUNG MAKERS | Leak Point One’ NE s6o @ PROMPT REPLIES TO ENQUIRIES i 
" @ SPEAKER SYST! Rogers JuniorStereo ... P 
B Quad Electrostatic .. £52 0 0 $149 | Quad FM Tuner 3 $60 Carriage charged at cost. 
= B Wharfedale W.I5RS.,... Я <р n С i2 nam AM/FM 2 E Export prices in U.S. dollars. p 
аис аа арзгар Leak Trough Line .. PLEASE NOTE Pri ted subject to alteratio 
wy Wharfedale W.I2 RS ... £10 10 0  $30| Armstrong T4B 0 $56 pere to those АСИПА, ааа H 
J 


Tel:-TEM 7587 & COV 1703 Cables: MODCHAREX, LONDON 


MODERN ELECTRICS" Moa Се 


m, TRANSISTORISED 
Ca ро CONVERTERS 


| 


HIGH EFFICIENCY—over 80%. 

Up to 400 watts—800 watts intermittent. 

MANUALLY CONTROLLED FREQUENCY 50 cjs- 
60 с/ѕ-400 c/s. 

REED TYPE 50 c/s FREQUENCY METER fitted 
to some models. 

MARINE-AIRCRAFT-MOBILE use. 

POLARITY REVERSAL PROTECTION. 

PROVISION FOR REMOTE CONTROL. 

SQUARE WAVE AND SINUSOIDAL. 

Standard range available ex-stock for T.V., 

Fluorescent lighting, OSCILLOSCOPES, etc. 

FROM 12V, 24V, 32V, 50V. 


Like the ears of a 
wary fox, the Grampian 
DP4 microphone is 

Sensitive to an 
extremely wide range 
of sounds. With its 
uniform frequency 
response from 50 to 
15,000 c/s, the reliable, 
medium-priced DP4 
will greatly improve 
the standard of 
your recordings. 


Aw 


IEG] 


MG. 0? ?DwoO>Eér 


ALLN 
SNR 


rampian DPA 


— also P broadcasting, public address and 
call systems 


U 


LB, 5% = 


Low Impedence microphone complete with con- D.C. 
nector and 18 ft. screened lead £8.0.0 
Medium and high impedance models £9.0.0 ' CONVE RSION 


A complete range of stands, swivel holders and 
other accessories is available. 


GRAMPIAN —sounds like the real thing! | 


Write or phone for illustrated leaflets : 


LEN E P" SPECIALISTS 


VALRADIO LIMITED 


DEPT. W.W./C. BROWELLS LANE, FELTHAM, 
MIDDLESEX 
Telephone: Feltham 4242. 
Valradio and Stereosonoscope are the registered trade marks о! Valradio Ltd 


GRAMPIAN REPRODUCERS LTD 


Hanworth Trading Estate, Feltham, Middlesex. Feltham 2657 
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NOW IN SERVICE 


ON THE 4400-5000 М.С. BAND... 


WESTINGHOUSE MICROSCATTER BRINGS YOU 4 OPERATING ADVANTAGES AT THIS HIGHER FREQUENCY 


Canadian Westinghouse Company Limited — 
pioneers in tropospheric scatter at 5000 mc— 
have supplied equipment for service throughout 
the world. Operating results substantiate FOUR 
basic advantages for long range multihop trunk 
systems. 

1. SIZE— Compact radio equipment allowstrailer 
or fixed station installation. Small antennas, 10- 
28 feet in diameter a En gain. Close antenna 


spacing, minimum 18 feet centre to centre. 
2. PRIMARY POWER —27 kw for 2 kw Quad- 
rupal Diversity terminal, or 14 kw for 2 kw 
Dual Diversity terminal. 

3. FREQUENCY — 4400-5000 mc... World Wide 
Licensing and assignments readily obtained. 


4. UNATTENDED SITES— Designed for remote 
operation with proven reliability. 


То relate MICROSCATTER to your problem, 
contact a Westinghouse communications 
specialist or write to Canadian Westinghouse 
Company Limited, Electronics Division, 
Hamilton, Canada. 


CANADIAN 


Westinghouse 
Microscatter 


61-A74$ 
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RELAYS | 


iii un. i uy 


MAJOR 
TYPE 'BPO 3000' 


The best known and most 
useful relay available. 
Spring sets allow from 
one make or break to 
12 changeovers. For 
minute or heavy switch- 
ing. Sensitivity down to 
20 milliwatts. Adjust- 
able for critical timing, 
fasc or slow operation. 
Complete with Standard 
or Tropical finish іп 
cover. Special adapta- 
tions can be supplied. 


X) 


À үст 
РО 3000 and 600 Type 
: TO SPECIFICATION 
аал, 


- 


PLUG-IN 3000 TYPE 

(transparent cover) WITH 

TRANSISTORISED 
AMPLIFIER 


Incorporating the world's best known 
relay, versatile and reliable for a host 
of applications. Supplied for opera- 
tion on AC or DC; Switching or 
Signal Current 5 to 500 micro-amps; 
Transfer Switching Current up to 
10 amps. or 500 v. 

Contacts: up to 18 light duty or 
12 heavy duty. 

Complete with transparent cover. 
Clip retains relay positively in any 
position. 

Sockets and fittings are available 
from stock for immediate assem- 
bly of units. 


H2LUASA3AA 


Manufactured as required for customers' own applications in: 


AUTOMATION, COMPUTERS, BATCH COUNTING and 
PHOTO-ELECTRICS, AUTO-TIMING and AUTOMATIC 
SIGNALS, TELEPHONE and INTERCOM SYSTEMS, 
MOTOR and MACHINERY CONTROL, CURRENT and 

VOLTAGE REGULATION, etc. 
Calculator providing full Relay Specifications is available FREE on 
request. 
Extremely advantageous quotations and delivery can be offered 
for quantity orders. 


SALES MANAGER 


IRONGATE WHARF RD., PRAED ST., LONDON, W.2 
Telephone PADdington 2231 (6 lines) 


CONTRACTORS TO HOME & OVERSEAS GOVERNMENTS 
AND H.M. CROWN AGENTS. 
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M. R. SUPPLIES, LTD. 


Universally recognised as suppliers of UP-TO-DATE MATERIAL which does the job 
roperly. Instant delivery. Careful packing. Satisfaction assured. Prices nett. 


SMALL GEARED MOTORS. Our well-known speciality. Over 1,000 different 
final speeds and torques. Series wound (vanable speed) and induction (constant 
speed). Speed range 0.25 to 840 r.p.m. and torques up to 75 Ib/in. Full details 
in our new List GM.361. Large range for immediate delivery from stock. 


OTTER THERMOSTATS. Туре 0. Variable from 60/80f. 15 amps. A.C. switching, 
Open type for building in apparatus. Bize 21in.-2jin.-1jin. Control shaft jin. -jin, 
dia. 9/6 (despatch 1/6). 

AIR THERMOSTATS (Kieft-Pullin). Adjustable range 30/90 deg. F. Switching 


capacity up to 15 amps. A.C. In smart ivorine housing 4} x 2 x 2in. Easily installed, 
instructions with each. Right for grecnhouses, rooma, labs., etc. 45/6 (despatch 2/-). 
VARIABLE RESISTANCES, Useful high-duty model. Double former with screw 
motion. Open type. 55 ohms, 15 amps. tapering to 2 amps. Will dim 14/3 
kilowatts of lighting. 24in. long by 9in. by 7in. Normal price approx. £15. Limited 
number, brand new, £5/7/6 (des. 4/6). 

SYNCHRONOUS TIMER MOTORS (Sangamo). 200/250 v. 50 o/s. Self-starting 2in. 
dia, by ір, deep. Choice of following shaft speeds: 1 rev. per second, 1 r.p.m., 
12 r.p.h., 1 r.p.h., 1 rev. per 12 hours, 1 rev. per day. Any one 39/6 (des. 1/6). Also 
high-torque model (G.E.C.), 6 r.p.m. 57/6 (des. 1/6). 

OPERATION COUNTERS (mechanical). Brand new units with continuous rotary 
&ction, counting up to 6,000, forwards and backwards. One rev. per digit, with 
1/10th indicator, will also count motor speeda. Suitable for tape recorder and film 
work. Size $jin. x 1jin. square. 29/6 (des. 1/-). 

EXTRACTION FANS. New miniature model complete with outelde cowling and 
indoor shutter, circular motor housing only 4jin. diameter. Easily mounted in small 
window pane. Bilent induction motor, 200/250 v. А.С. (no interference). 3,500 c.[ft/ 
hour. Mounting instructions with each. Remarkable offer, 59/6 (des. 3/6). We 
still supply our well-known бір. (£4/12/0), Sin. (£5/5/-) and 10іп. £5/19/6). 
Extractors (des. any one 3/-). Details on request. 

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 v. 50 c/s. Fitted with 
spindles for hours, minutes and seconds hands. Self-starting, central hole fixing. 
Dia. 2}in., depth behind dial only lin. Very latest model, With dust cover, 29/6 
(despatch 1/6). Sets of three hands to fit in good style for 5/7in. dial, 2/8 set, or 
8/10in. dial 3/6 set. 

SYNCHRONOUS TIME SWITCHES (Sangamo) for accurate pre-set switching opera- 
tions on 200/250 v. 50 c/s. Providing up to 3 on-off operations per 24 hours at any 
chosen times, with day-omitting device (use optional). Capacity 20 amps. Com- 
pactly housed 4in. dia. 3jin. deep. With ful] instructions, £5/8/6 (des. 2/6). Also 
Bmith's Relvon Twin-circuit model 20-amp. switching, £7/8/- (des. 2/6). 
COMPLETE SEWING MACHINE MOTOR OUTFITS. No better job obtainable 
any price, 200/250 v. A.C.[D.C. Fitted latest radio/T.V. suppressors. Comprising 
motor with fixing bracket, foot control and switch, needle light with switch, belt, etc., 
and instructions for easy fixing to ANY machine. The complete outfit still £6/15/- 
{despatch 3/-). 

SYNCHRONOUS TIMERS (by well-known British maker—brand new). 200/250 v. 
50 cjs. Providing any “‘on"' period between б mins. and 8 hours, switching " off " 
at the end of the set period. Made for electric cookers and suitable for many other 
purposes—tape recorders, immersion heaters, etc. Capacity 25 ampa., fitted neon 
indicator. Housing бір. sq. by 3jin, £4/12/6 (despatch 3/-). 

IMMEDIATE DELIVERY of Stuart Centrifugal Pumps (most models). Philips Var- 
fable Transformers (all models), B.P.L, Measuring Insiruments (useful range)—detaila 
on request. 


M. R. SUPPLIES, Ltd., 68 New Oxford Street, London, W.C.1 
(Telephone: MUSeum 2958) 


BROOKES (,s7zLs 


DEPENDABLE 
frequency control 


Туре G.2 Crystal ALL Brookes Crystals are made to 
Unit. Frequency exacting standards and close tolerances. 
MA" They are available with a variety of bases 
Type G.I Crystal and in a wide range of frequencies. 
Unit. Frequency There is a Brookes Crystal to suit your 
100 kels. purpose—let us have your enquiry now. 


Brookes Crystals Ltd 


Suppliers to Ministry of Supply, Home Office, B.B.C., etc 
LASSELL STREET, GREENWICH, S.E.10 
Phone: Greenwich 1828 
Grams: Xtals, London, $.E.10 Cables: Xtals. London 


mean 


€ Illustrated above 
are 
Left: 
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2 FERRANTI 
MESA TRANSISTORS | 


now 
under — 


i ETE RE A a RT SI CO ЕЕ ЫР is ааа 


ces Ты а Ыы 


JEDEC 30 
T.O.5. 
ACTUAL SIZE 


How | 


lu 
PRICE | Max Vog | Max Ip | Min f, 


19/ 6 20 Volts | 50 mA |a Me/s 


_— 


45 Volts 


FERRANTI 


First into the Future $5 
“FERRANTI LTD - Gem Mill - Chadderton - Oldham - Lanes. Tel: MAIn 6661 -London Office: TEMple Bar 6666 — 1 


50 Mc/s 
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Ten Pye 4" image Orthicon Camera 
Chains have been chosen to equip the 


new ATV studios at Elstree. These 
| А M Е RAS cameras, with ancillary Pye equipment, 
can operate on 405, 525 or 625 line 


= systems. Cameras, picture monitors, 
FO H switchable pulse and sound equipment 
have been developed by Pye TVT 


engineers to help make the new ATV 
ELSTR EE studios among the most modern 
in the world. 


РҮ ҮЕ T.V.T. LIMITED : CAMBRIDGE ХЕ ИСЕ АШ» 


ita 
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R 


circuits, 

кон 45 = 

auo” A = - i 
AMPLIMERS 


= 
PRICE 8'6 h 


usi. 


—A BOOK EVERY ENTHUSIAST WILL WANT! 


This Mullard publication is a practical manual for every audio enthusiast. In addition to 
describing twelve of the most popular Mullard circuits, it has introductory chapters on 
many of the theoretical and practical aspects of high quality sound reproduction. 
Whether you are interested in disc or tape, monaural or stereo, you will find that “ Circuits 
for Audio Amplifiers" gives you just the sort of information you need. 

This informative book costs only 8/6 (U.K. price). The demand for it is high, so get your 
copy now from your local radio dealer. 


MULLARD LIMITED + MULLARD HOUSE - TORRINGTON PLACE - LONDON W.C.1 


MVM4004 
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120/200 WATT AMPLIFIER 


—Voiterion 
quality squipment 


Will deliver 120 watts continuous signal and over 200 watts peak 
Audio. lt is completely stable with any type o: load and may be 
used to drive motors or other devices to over 120 watts at íre- 
quencies from 20,000 down to 30 cps In standard lorm or other 
frequencies to order. The distortion is less than 0.2% and the 
noise level —95 dB. А floating series parallel output is provided 
for 100-120 V. or 200-250 V. and this cool running amplifier occupies 
124 inches of standard rack space by 11 inches deep. Weight 601Ь. 


30/50 WATT AMPLIFIER ELECTRONIC MIXER/AMPLIFIER 


Gives 30 watts continuous signal and 50 watts peak Audio. With This high fidelity 10/15 watt Ultra Linear Amplifier 


voice coil feedback dis- 
tortion is under 0.1% 
and when arranged for 
tertiary feedback and 
100 volt line it is under 
0.15%. The hum and 
noise is better than 
—85 dB referred to 
30 watt. 

it is available in our 
standard steel case with 
Baxendale tone controls 


and up to 4 mixed inputs, which may be balanced line 30 ohm 


microphones.or equalised P.U.s to choice. 


The 12-way electronic mixer has facilities for mixing 
12 balanced line microphones. Each of the 12 lines 
has its own potted mumetal shielded microphone 
transformer and input valve, each control is 
hermetically sealed. Muting switches are normally 
fitted on each channel and the unit is fed {rom its 
own mumetal shielded mains transformer and 
metal rectifier. 


Also 3-way mixers and Peak Programme Meters. 
4-way mixers and 2 x 5-way stereo mixers with 


ХАЖ: 


has a built-in mixer and Baxendale tone controls. 
The standard model has 4 inputs, two tor balanced 
30 ohm microphones, one tor pick-up C.C.I.R. 
compensated and one for tape or radio input. 
Alternative or additional їприї$- аге available to 
special order. A feed direct out from the mixer is 
standard and output impedances oí 4-8-16 ohms or 
100 volt line are to choice. All inputs and outputs 
are at the rear and it has been designed for cool 
continuous operation either оп 19 x 7in. rack panel 
form or in standard ventilated steel case, 


Size 18 x 74 x 941п. deep. 
Price of standard model £49. 


12-WAY ELECTRONIC MIXER 


TY 0), 


— 


outputs for echo chambers, etc. Details on re- 
quest. 


Full details and prices of the above on request 


VORTEXION LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.19 


Telephones : LIBerty 2814 and 6242-3 Telegrams: “‘Vortexion, Wimble. London." 


ШТ: 


Don't let gravel choke your Ravel. Don't let 
fluff fur up your Faith. Keep Britten tidy ! 
Your records are valuable. Dust and grit are 
attracted to them by ‘static’. If you allow 
impurities to settle, the stylus must grind them 
into the groove, damaging the sensitive sound 
track (and the stylus, too). This greatly reduces 
the life of your records (and of the stylus, too). 
By the time you can hear loss of quality, 
irreparable harm has been done. Prevent 
damage before it happens. Slip on an Acos 
Changer Dust Bug — and let it sweep away 
dirt before the stylus gets there. 


The Acos Changer Dust Bug easily 
clips onto practically every changer AN A609 


arm. Spring action automatically 
compensates for its weight, and no DUST Bu G 
tracking adjustment is required. 
А durable Nylon brush cleans the 
groove, and a plush pad applies 
anti-static fluid before the stylus, 
collecting the dirt after. The Acos 
"Dust Bug costs only 17/6 plus 6[5 P.T. 
It pays for itself over and over again 
by giving very much greater record life, 
and five times longer stylus life. 


ARE DOING THINGS IN STYLI 


COSMOCORD LTD WALTHAM CROSS HERTS · TEL: WALTHAM CROSS 27331 (London subscribers please dial WS27331) 
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* BELLING-LEE " NOTES 
No. 35 of a Series 


Some mechanical aspects of 


design: Part 8 


Standards of sealing are defined 
in terms of the maximum rate of 
leakage which will occur in a given 
time under a stated pressure differ- 
ential. A typical specification, which 
applies to Services Type Approved 
components (R.C.S. 262) requires 
that the leakage of gas shall not 
. exceed 1 c.c. per hour under a 
pressure differential of 201Ь. per 
square inch. Notice that this is 
the total leakage permissible, irres- 
pective of the area of the seal. Thus 
the maximum leakage per unit area 
is lower on a large seal than on a 
small one, but this does not neces- 
sari mean that a small seal is 
easier to effect, for tolerances become 
more critical as sizes are reduced. 


In the case of hermetic seals, 
where the rates of leakage are very 
small indeed, a unit of measurement 
called the “lusec” is employed. 
This word has been coined as an 
abbreviation of litre, micron per 
second, the letter “ u” sometimes 
being used for the Greek “m” (и) 
which denotes * micro." The lusec 
is defined as the flow of as much 
gas into a vessel of 1 litre size as 
would produce a rate of pressure 
increase of 1 micron (.001 mm.) of 
mercury per second at O?C. The 
pressure differential responsible for 
the leakage must be stated, of course. 
The lusec corresponds to a flow 
of approximately 5 c.c. per hour, 
but the leakage of quite an ordinary 
hermetic seal under a pressure 
differential of one atmosphere is 
better than 10-9 lusec, while a good 
seal measures less than 10-10 lusec, 
which is 1 c.c. in approximately 
250,000 years ! 


Seals in the former category, i.e. 
non-hermetic, find applicatons in 
equipment which has to undergo a 
relatively short period of stress, e.g. 
equipment taken up to high altitudes 
(low pressure) in aircraft. The 
breakdown voltage of a component 
which measures 3 kV at sea level 
may fall to as little as 500 V. under 
the reduced pressure at 68,000ft., 
which could be disastrous. ^ Also, 
since the performance of such seals 
is considerably higher as regards 
resistance to passage of moisture 
(owing to the larger size of the 
water molecules) they form an effective 
barrier to ingress by capillary action 
and by “ breathing " which occurs 
in unsealed equipment as the external 
pressure rises and falls or as the 
internal pressure varies due to 
thermal changes. 
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Such seals are usually demount- 
able, which means that they are 
assembled on the job, although they 
may contain built-in elements. Thus, 
a typical sealed panel fuseholder, 
such as L.1382, employs a seal at 
the panel which is assembled in 
mounting, but the body contact 
which is moulded in, is permanently 
sealed in the process. Incidentially, 
this requires a special technique 
because the adhesion of a phenolic 
moulding material to a metal insert 
cannot be guaranteed to be gas 
tight. . Demountable seals of this 
type, in which mechanical pressures 
are relatively low, employ a resilient 
sealing medium, such as rubber, 
situated in an accurately dimensioned 
cavity. In the case of the fuse- 
holder, L.1382, there is an annular 
groove of rectangular section in the 
rear face of the front flange, in 
which a sealing ring is placed. This 
ring, in the free state, stands proud 
of the groove, and makes contact 
with the panel over a circle. As 
the fuseholder is tightened on the 
panel, the ring is mainly distorted, 
since rubber has only a limited 
degree of compression, and the 
area of contact is thereby increased 
considerably. The sealing ring 
may be of square or circular cross 
section, but the latter is generally 
found to be more effective. 


Hermetic seals, which are em- 
ployed where long-term stability 
is required, e.g. in valves, transis- 
tors and other components where 
the internal environment must be 
maintained, and impurities excluded, 
are formed by fusion, or chemical 
bonding. Hermetic sealing between 
metals may be achieved by soldering, 
brazing, welding, etc., and in the 
case of glass-metal seals, which are 
used extensively when electrical insu- 
lation is required, an oxide layer of 


carefully controlled thickness is formed } 


on the metal surface and the glass 
is melted and bonds to it. 


The testing of seals to ensure their 
literal compliance with specification 
is a tedious business, even in the 
case of the lower requirements of 
demountable seals; it is obviously 
impracticable as a production routine. 
While it may not be permissible to 
accelerate the tests by increasing 
the pressure differential without risk 
of breaking down the seal, perhaps 
resulting in permament damage, the 
time scale may legitimately be 
shortened if a smaller quantity of 
gas than 1 c.c. can be accurately 
measured. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd., Enfield, Middx, 


Miniature 
Unitors 


A 


= ACTUAL SIZE 


Economy of space—reduction іп 


| weight—even greater versatility— 


these are the three major advantages of 
“Belling-Lee” Miniature Unitors over 
the standard pattern from which they 
were developed. All this has been 
achieved without any loss of 
performance. For example, the 12- 
pole Miniature Unitor effects a saving 
in space of over 70%, and a reduction 
in weight of nearly 50%, yet has the 
same working voltage (400V. peak) 
and current rating (5 amp), except that 
all poles are rated equally. One 8-pole 
type, however, includes four rated at 
10 amp. All units have a common face 
area and are therefore physically in- 
terchangeable. Die-cast mounting 
shrouds are available for one, two or 


three units. 


Most ‘‘Belling-Lee"’ products are 
covered by patents or registered 
designs, or applications. 


BELLING = LEE LTD 


| GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND | 
=_= — —— Иа j 


Telephone: Enfield 5393 Telegrams: Radiobel, Enfield 
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KRadiofelephones by AY E—a vital service for isolated communities 


The outposts of the ever expanding world of 
today are often to be found in remote, isolated 
areas. For these communities—lumber camps, 
trading posts, or even a holiday hotel in a 
beautiful snow-bound wilderness such as this, 
modern means of communication are essential. 
By means of the ATE Type 800 equipment — 
the latest in the ATE single channel VHF rural 
radio-telephonerange—such remotecommuni- 
ties can now be linked direct to the nearest 
telephone exchange and provided with full tele- 
phone facilities; Type 800 is specially equipped 
with full signalling and control equipment for 
this purpose. 

Exhaustive testing under actual climatic ex- 
tremes has fully proved its outstanding 
practicability and efficiency. 


Extended frequency coverage 
over VHF and UHF bands. 


New compact cabinet-type . 
construction with slide-in chassis 
for easy access and maintenance. 


Plug-in test meter facilities. 


High or low power versions to 
suit propagation conditions. 


Will work in to any type of 
telephone exchange with improved 
outband tone signalling facilities. 


Modern design conforming to 
British Post Office, Canadian 
Department of Transport and 
Crown Agents’ Specifications. 


TYPE 800 


ATE Radiotelephones are used by 
industrial, agricultural, civil and mili- 
tary enterprises—and by research 
and survey teams in 60 countries, 


If you would like to know more about this new mains operated сари or its battery operated counterpart, the Country Set, 


@) 


write for full particulars to your local representative . 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD 


STROWGER HOUSE, 8 ARUNDEL STREET, LONDON, W.C.2. TELEPHONE: 


. or send for Bulletin REB 4101[1 


TEMPLE BAR 9262 
AT14071 
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NEW TELEVISION VIDEO 


MAZDA 6F28 


The 6F28 is a screened high slope frame grid beam tetrode for 
use in television video output stages. High peak current is 
available, enabling adequate video drive to be provided for the 
cathode ray tube with anode loads down to 4700 ohms; this low 
value of load eases the problem of HF video compensation. 
This type has identical characteristics to the tetrode in the 
30FL12 triode-tetrode combination. 

Heater Voltage (volts) Vn 6.3 
Heater Current (amps) .. mE 0.3 


TENTATIVE RATINGS AND DATA 
Maximum Design Centre Ratings 


Anode Dissipation (watts) Ps (max) 2.5 
Screen Grid Dissipation (watts) ..  paztmux) 1.3 
Anode Voltage (volts) sis V atmaz) 250 
Screen Grid Volrage (volts) 2. Vgatmax) 250 
Heater to Cathode Voltage 

(volts rms) v. m" Vn-k(max) rms 150* 


*Measured with respect to the higher potential heater pin. 
Inter-Electrode Capacitances}(pF) 


Input as : ae Do (Ua 8 
Output T Ж. am .. Cout 2.5 
Control Grid to Anode .. PEN TEM 0.03 
+Measured in fully shielded socket without can. 
CHARACTERISTICS 
Anode Voltage (volts) a om Ma 180 
‘Screen Grid Voltage (volts) . Vea 180 
Anode Current (mA) s „2 la 10 


Mutual Conductance (mA/V) Em 12.5 


TYPICAL OPERATION AS VIDEO AMPLIFIER 
Allowance must be made in circuit design, not only for com- 
ponent variation, but also for valve spread and deterioration 
during life. Values of peak anode current, for an average valve 
when new and at the assumed end of life point for any valve, are 


as follows:— 
Va Vea Уа I. 
(У) (V (V) (mA 
Average New Valve ss .. 70 180 -1 40 


Assumed End of Life Condition.. 60 180  —1 25 


Mounting Position: Unrestricted 
Base: B9A (Noval) 


Connections 
в 
9 
92i bp,3 
a 
kh h 
MAXIMUM DIMENSIONS (mm) 
Overall Length .. ws are 56 
Seated Height i a “> 49 
Diameter .. 20 ays x 22.2 


Thorn-AEl Radio Valves & Tubes Ltd. 


155 Charing Cross Road, London, W.C.2 
Telephone; GERrard 9797 
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OUTPUT BEAM TETRODE 


————€ 


р 


| 
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Tentative Characieristic Curves of 
Mazda Valve type 6r28 


AMODE CURRENT - MILLIAMPS 


D 150 
AMODE VOLTAGE - VOLTS 


wA LÀ 


ODE VOLTAGE adl 


ANODE CURRENT ——— 
SCREEN CURRENT ——— 


CEN 


ANODE AND SCREEN CURRENT -MILLIAMPS. 


MAZDA 
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NEW TRIODE TETRODE FOR 


MAZDA 30FL13 


The 30FL13 consists of a high slope tetrode with frame grid 
construction and a general purpose triode for use in television 
sync. separator circuits. The short grid base and high slope 
of the tetrode enable good i limiting to be obtained with 
the anode load resistance directly connected to the HT line 
and a fairly high screen voltage. 

Thé triode has identical characteristics to the 6/30L2. 

Heater current (amps) .. vein 03 
Heater voltage (volts) on o> Mp 100 


TENTATIVE RATINGS AND DATA 
Maximum Design Centre Ratings 


Triode Tetrode 
Anode Dissipation (watts) PUD. 1.5 aa) 
Screen Grid Dissipation a) PE ni — 0.5 
Anode Voltage (volts) B^ (max) 250 250 
Screen Grid Voltage (volts) .. — Vgz(max = 250 
Heater to Cathode 
Voltage (volts rms) Vn-«(max)rms150* 150* 


*Measured with respect to the higher potential heater pin. 


Inter-Electrode Capacitancest(pF) 
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CIRCUITS 


ta cormnannacae —À 


Tentative Characteristic Curves of 
Mazda Valve Type 30FL13 


TETRODE SECTION. 


SCREEN recta 


ANODE CURRENT - MILLIAMPS 


Triode Tetrode 
Input Cin 29 10 
Output . Cont 2.0 2.6 
Control Grid to Anode. os, ga 2.4 0.04 
Grid Triode to Grid 1 Tetrode Czt-gi 0.003 
Anode Triode to Anode Tetrode Cat-aq 9.012 
Grid Triode to Anode Tetrode Cgt-aq 0.004 
Anode Triode to Grid 1 Tetrode см-т 0.008 
Measured in fully shielded socket without can. 
TETRODE CHARACTERISTICS 
Supply Voltage (volts) V» 200 
Anode Load Resistance (k Ф); Ra 4.7 
Screen Grid Voltage (volts) .. Vee 80 
Control Grid Voltage (volts)... Va —0.6 —1.5 
Anode Current (mA) . I, 4 0.1 
TRIODE CHARACTERISTICS 
Anode Voltage (volts) 18 Vi 150 
Anode Current (mA) . I, 10 
Mutual Conductance (mA/V J Em 3.7 
Amplification Factor .. = 18 
Mounting position: Unrestricted. 
Base: B9A (Noval). 
Connections : 
о Qt 
g 2 9, 
9, 
^" 
ka, bp, 5 ke 
h h 
Maximum Dimensions (mm) 
Overall Length es кА ? 56 
Seated Height we A а .. 49 
Diameter an 22.2 


MAZDA COMMERCIAL DIVISION 
Thorn-AEl Radio Valves & Tubes Ltd. 


155'Charing Cross Road, London W.C.2 
Telephone: GERrard 9797. 


am MEER di . La — Él ee eee = 


¥gi=—1-0¥ 


ANODE VOLTAGE - VOLTS 


TETRODE SECTION 


—— ANODE CURRENT 
—-- SCREEN CURRENT 


ANODE AND SCREEN CURRENT -MILLIAMPS 


2-2 
-20 -5 -0 
GRID VOLTAGE- VOLTS 


MAZDA 
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Wherever. performance counts 


E 


H 


the trend is towards 50cm radar: tan 


airways surveillance and 
terminal area controls d » 


C NT 


| Ensures longer range for given 
transmitter power. 


Penetrates thick weather without 
loss of efficiency. 


| Crystal controlled MTI for 
elimination of permanent clutter. 


Provides instant readiness after 
prolonged shut down. 


GIVES THE LONG, CLEAR VIEW 


| MARCONI 


Complete Civil, Military and Naval Radar Systems 
E. Surveyed, Planned, Installed, Maintained 


RADAR DIVISION. MARCONES WIRELESS TELEGRAPH COMPANY LIMITED 
CHELMSFORD, ESSEX, ENGLAND 


| l х «1чи EM ғ e 


MARCONI 50cm RADAR 


has been chosen for 


London Airport 
Johannesburg 
Gatwick 

Dunedin (N.Z.) 
Geneva 
Oberpfaffenhofen 
Boscombe Down 
Bitteswell 

Hong Kong 
Manchester 
Brussels 

Warton 

Calcutta 

Hatfield 

Istres 

St. Annes 
Birmingham 
Rome 

Jersey 

Bretigny 
Wellington (N.Z.) 
Ostend 
Copenhagen 
Ohakea (N.Z.) 
and the Royal research 
establishments at :— 


- Farnborough 


Bedford and 
Pershore 


$5A 
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Plessey 


Aerial 
Exchange 
feeds 

80 receivers 
from one 
aerial 


@ 2 Mc/s to 30 Mc/s overall coverage; 
uses four basic units. 


@ Optional additional units link any re- @ Electronic switching minimises noise, 
ceiver to any of several arrays. heightens long-term reliability. 

@ Standard unit range speeds mainten- @ Zero overall insertion loss; high-gain, 
ance, simplifies installation. low-noise wideband amplification. 

@ Complete system gives ultimate capa- @ Easily arranged for  dual-diversity 
city of 80 receivers working to 12 working. 


aerial arrays. 


Comprehensive details of this flexible range of equipment are available on request. 


Telecommunications Division - Electronic and Equipment Group 
THE PLESSEY COMPANY LIMITED · Ilford - Essex - Tel: Ilford 3040 
Overseas Sales Organisation: Plessey International Limited 


| Plessey 
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^ | MARCONIDATA | 


тес аай E 
DATA COMMUNICATION SYSTEM 
DOESN'T EXIST 
UNTIL WE BUILD IT FOR YOU 


MARCONIDATA is backed by a name made famous in every 
country of the world for telecommunications practice and 
technique. 


MARCONIDATA the product of the largest research and 
development organization of its type in Europe, Is a completely 
flexible system composed of standard sub-units which can be 
arranged to provide accurate data communication between any 
number of points over any distance. 


MARCONI 


COMPLETE COMMUNICATIONS SYSTEMS 
SURVEYED - PLANNED - INSTALLED - MAINTAINED 


4 


FAST ACCURATE DATA COMMUNICATION SYSTEMS 
MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX, ENGLAND 


H4A 
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the truest sound 


For sound reproduction as it should be—as close as possible to the 
original —-make Shure microphones your unvarying choice. They are the 
finest for every purpose, years ahead of others in the technical excel- 
lence of their design and performance, the most comprehensive range 


obtainable anywhere. 


Model 545 ‘Unidyne HP for public address, 
tape recording, communications and sImilar 
applications requiring compactness with 
maximum operating efficiency. 

Model 420 ‘Commando’ can be used in- 
doors or outdoors, for all general-purpose 
applications. Quality performance at moder- 
ate cost, 


Model55SW 
‘Unidyne’ 


Model 5405 'Sonodyne IF This versatile 
new microphone features variable frequency 
response, allowing the user to tallor the 
microphone to the application. 

Model 55SW ‘Unidyne’ The most widely 
used microphone In the world, specifled by 
leading sound engineers and requested by 
celebrities. 


Model 545 


= 


'Unidyne ШІ" 
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Model 420 ‘Commando’ 


The new Shure microphone catalogue Is available 
on application to the address below 

SHURE ELECTRONICS LIMITED 
84 Blackfriars Road - London SE1 
Telephone: WATerloo 6361 


SHURE 


Setting the world's standard in sound 


Model 540S 
*‘Sonodyne 11" 


ғ 
E] 
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BRITAIN'S MOST BY BUILDING 
COMPREHENSIVE CAREER - HOBBY - 
PRACTICAL COURSE OWN BUSINESS 
in RADIO -ELECTRONICS. | +оо «cuve _ 
TELEVISION! EU Ж illae 


* Complete set of 


THESE SPECIAL TRAINING experimental manuals. 
KITS — YOURS TO KEEP e Complete set of 'pic- 


ture way’ theory books. 
* Modern test - yourself 
examination sheets. 


Multi - Range * Study programme. 
TEST METER e Unlimited consulta- 


s D » r tion with Tutors. 
CATHODE RAY - 2 | 
OSCILLOSCOPE m j sean, 


the `~ 
LET / 

/ Mi су, Ew 
л ‘Ay "Cn, ) 


«mm 
Ё к LUXURY RECEIVER 
E E. ] 


Complete set of 
Picture Way books and 
Experimental Manuals 


^- S&S 
x 
p — hh 
| 


TO: RADIOSTRUCTOR (DEPT. M.66) 
READING, BERKS. 


i 
| 


а‹е............... 
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TRANSMITTING 
VALVES 


The tables below give data re- 
Jating to some of the Transmit- 
ting Valves manufactured by the 
English Electric Valve Company. 
The full list of these valves, 
m ПИТИ complete specifications and 

[Р characteristics can Бе obtained 
on application to the Company. 


ay M. 
a. mE 
V — — ENGLISH ELECTRIC 


Filament | Anode 
Frequency ST Эйн, 
Мс} S dissipation 


Type of 
cooling 


Equivalent Service | 


Type туре | Voltage (V) | Current (A) | 


Natural 


5867 5867, TY3-250 CV1350 ' 100/150 0-25 to 30 Me/s 
0-3 Natural 
833A TY4-350, 833A CV635 30 бы Forcea 
15762  |TY6-5000A, ACT30| CV2383 30/220 D 3-0 Forced air 
BR 161 CV2322 : 30/50 15-0 Forced air 
BR 189 CV5218 ч 5/50 27-0 Forced air 
BR 1122 . 5/110 10-0 Forced air 
BW 161 . 30/50 30-0 Water 
BW 189 . 5/50 35-0 Water 
BY 189 : 5/50 35-0 Vapour 


CR 192 6166 j 30/220 Е Forced air 
6181 6181, CRIIOI : 900 4 : Forced air 


ł Previously BR 191 B 
$ The lower value indicates the operating frequency at full rating. Operation at the higher value is possible with suitable derating. 


ENGLISH ELECTRIC VALVE COMPANY LIMITED 
AGENTS THROUGHOUT THE WORLD Chelmsford, England. Telephone: Chelmsford 3491 
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AN ASTONISHINGLY 
IMPROVED 

LOUDSPEAKER SYSTEM 
invented by уч. 4 


the first name in High Fidelity 


Leak speakers won the day 


87 


“ This occasion proved a mosi strin,:ent test as we were listening to 
a stereo recording of a very recent orchestra! and operatic per- 
formance we had enjoyed either as audience or performer. By way 
of experiment other pairs of speakers were switched in, but the 
very smooth response of the Leak speakers won the day." 


Quoted from the Test Report by Ralph West, B.Sc., M.Brit.I.R.E. 
The full report appeared in “ Hi-Fi News,” August, 1961. 


Selecting the equipment 


"Suggestions? The Leak line comes highly recommended 
on two continents, the pre-amp isn't cursed with super- 
fluous knobs, and it looks good. 'Тһе mono amp would 
thus be the TL/12 Plus and the stereo version would be 
the Point One Stereo 20 Amplifier. Both run about 10-12 
watts per speaker, and frankly I think this is plenty. Even 
with that you can rattle the windows, and the reason is that 
this 10W is at mininum distortion, 1OW sincwave power 
(which means that it'll put out a lot more on peaks) The 
price* of the Leak is also quite reasonable for uncom- 
promised sound quality." 


Quoted from the article “ Frankly Speaking,” by John 
Berridge, “ Hi-Fi News,” August, 1961. 


тл f} tsueaounnagueonnansevenneousaus, 
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iocis cese m in се 


Tasassaenun 


Telephone: 


The new LEAK "SANDWICH" LOUDSPEAKER SYSTEM is 
the product of many years of research and development work 


The cabinet is of unique construction which damps panel гезопагсеѕ and permits 
ihe loudspeaker motor to reproduce full clean bass without the “ boxy " coloration 
of convencional cabinets. А 3in. and а 13in. moving-coil loudspeaker motor of 
novel design and a half-section cross-over nctwork complete the system which 
gives the highest quality of reproduction over the whole frequency range of the 
input signal from records, radio, tape or microphone THE GREATEST 
ADVANCE IN THE DESIGN OF MOVING-COIL LOUDSPEAKERS 
SINCE RICE-KELLOGG INVENTED THE FIRST UNIT IN 1925 HAS 
NOW BEEN MADE BY LEAK WITH A NEW INVENTION WHICH 
ELIMINATES BREAK-UP DISTORTION IN THE WORKING RANGE. 
The 13in. unit employs a new cone whos- stiffness to weight ratio is 200 times 
better than the best cones which are currently avcilable. The lcw stiffness of 
conventional cones results in the flexi:g of the cone at large amplitudes and 
break-up resonances. The new LEAK cone, which has immense stiffness for no 
greater weight than a conventional cone, has, for the first time, given us a loud- 
speaker which behaves as the theoretical idea! of a rigid piston; thus there is no 
flexing of the cone at large amplitudes and there is no breal:-up distortion within the 
frequency range handled by the loudspeaker. It is this freedom from coloration, 
produced in conventional systems by break-up distortion of the cone and cabinet 
resonances, which distinguishes the superior quality of reproduction of the 
LEAK "SANDWICH " LOUDSPEAKER SYSTEM from that of the best 
currently available loudspeaker systems. The cabinet me:sures only 26in. x 
15in. X 12in.; it can be used in the vertical or horizontal position to suit the 


convenience of the user | 
Price £39 : 185. 


H. J. LEAK & CO. LTD ` BRUNEL ROAD ` WESTWAY FACTORY ESTATE 


SHEpherds Bush 1173 LONDON, W.3 Telegyeene: SINCRON EUA 


- Please tick your requirements below: : * The price of Leak studio quality Hi-Fi Equip- See your LEAK dealer or POST 
1 | : ment is as low as it is because we are kept fully THE COUPON now for ful! 
i C New Loudspeaker System. i and efficiently employed by the world-wide details of this superb new 
i [D Hi-Fi Equipment. i^ demand. EQUIPMENT. 

E DES voiis veas Е i 

i "Address айкаш... -.-...... : 
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Data Processing Equipment bp ULTRA ...7 


PUNCH AND 
READER 


Our range of Automatic Business Equipment has now 
been increased by the addition of a paper tape encoder 
punch and a paper tape reader. These units provide an 
economic method of encoding and reading when used 
with other equipment in the Ultra range, or with existing 
data processing systems. 


Ramone Radiospares components are 


ENCODER PUNCH | delivered absolutely “by return” 


A simple 5-hole paper tape punch with built-In coding facilities. 
Any desired code can be accommodated on the printed-circuit 
matrix, which is pre-wired to suit individual requirements. Operates 


at a maximum speed of 10 characters per second, using standard 
1,000 ft. reels. - 

j g o a 
INCLUDING POST & PACKING 


A really efficient Fan for use in 
Electronic Equipment 


PAPER TAPE READER 


A versatlle photoelectric paper tape reader operating at a maximum 
speed of 150 characters per second. Standard-width 5, 6, 7 or 8 hole 
tape of varying thickness and colour can be accommodated. Simple 
loading and unloading of continuous tape loops. 


This is what the Electronics world has been 
waiting for! At extremely low cost air-stirring 
| and extraction can be easily achieved. 

Also in production we have Low-Speed Motors 
from 8 r.p.m. to 40 r.p.m. Price £2.8.9 per 
unit inc. P.P. 


| KENURE HOLT & CO. LTD. 


| BOYN VALLEY RD., MAIDENHEAD, BERKSHIRE 
ULTRA ELECTRONICS LIMITED Telephone: Maidenhead 5495-6-7-8 


WESTERN AVENUE - LONDON W.3 · TEL: ACORN 3434 WE ALSO HAVE SUB-CONTRACT FACILITIES FOR ELECTRONIC 
WIRING AND ARE FULLY А.О. APPROVED 


Please write for further information 


am. = = 


DECEMBER, 1961 WIRELESS WORLD 89 


PETE Dt EE BBE БИБИ EBB EBB BB BE BB А 


SUB-MINIATURE THE "PIMPERNEL " THE POCKET “4” 
COMPONENTS You'll hear it here... 


5 A 
1. Ferrite aerial with Long and Medium You'll hear it there . . . 


Wave Coils, 410. long, for pocket You'll e Бы 
superhet, complete with circuit showing ой l hear our Pimpernel f 
component values, etc., 7/6. ever ywhere Ha 


2. Ferrite serial as above, but fin. dla- FULLY £5 10 0 
meter, 8in. long, for table model receiver ASSEMBLED 5 * 
or portable, 10/6. 


3. Three Г.Е. Transformers with oscillator 
coll and circuit details to work with 
item 1. 19/6. 


TRANSFILTERS 


Save alignment problems and 


improve performance. Use 
instead of I.F. transformer. 
Complete with circuit 8/6 each 


Our amazing pocket size transistor set uscs 


Пё ШАП} ors АТ A an ВЕШ prodlict! Circuit comprises 2 H.F, transistors reflexed to equal 4 stages. Per- 


manent germanium diode and high gain А.Е, output atage, fitted with 


4. Tbree LF. Coils and oscillator to work terae reden ery bene miniature speaker, proper tuning condenser, volume control and in 

with item 2. .23/6. Japanese set at similar price. It is à com- case with handles as illustrated (less monogram), completely portable. 
м " No aerial or earth required. Pocket 4 uses 3 transistors and 1 diode, 

5. Smallest possible electrolytics. 1MFD, plete ready-to-work Radio. Uses only price 42/6, plus 2/6 ИЕТ се: Pocket usés 4 transintom 
2MFD, 4MFD, 6MFD, 8MFD, 10MFD, the best and latest components including HERI USES 4 e. e RA UL рис БЕ), plia 0/6 peatland 
20MFD, 30MFD, 50MFD, 100MFD, 3in. moving coil speaker, nir spaced tuning DUM AGENTI VEL for melun Hur ERU MEE ie Tuin 
200MFD, all 1/9 each. condenser, two-tone cabinet, etc. уара а 8/6 im. 4 

8. Smallest } watt resistors, all 10 per cent. BEVEN DAYS’ FREE TRIAL. 
values. 5d. each. Het today; you can;keep the set for seven GOOD RESULTS EVERYWHERE 

7. Miniature condensers, .1, 1/-; .05, .04, days and if you are not 100 per cent. satis- Notling can be more disappointing than to find that despite care 
02, .01, all 8d., values below this 7d. fied return it and your cash will be refunded in making up, your radio Just will not work or needs a long high aerial 

8. Miniature slide switch double: pole in full. and water pipe earth. We ean prove good results In all areas and 
change over, 2/6. Post and Ins. 2/6. we guarantee all components for 12 months. Hundreds of testimonials 

9. Fd B " = received. Send in confidence. Plans free with parts, or separately 
. Edgewise volume controls, 2K, 5K, ‘Demonstrations at ай branches, 1/6. Demonstrations at all branches. 


10K and 20K, 2/6 each. 
10. Small edgewise controis, with switch, 


2K, 5K, 10K and 20K, 4/9 each. LI 
11. Red Spot Transistors. tested and suitable i a 


All A.F. applications, 2/6. КӨРЕ T EE сн " 

| А ТР85. (illus. M (llus. 
xls occi oor al | on left). 20,000 ohms on right). 20,000 ohms 
Р о д | per volt, D.C. volts, per voli, 20 ranges 

18. Set of Six Mullard transistors for superhet | 5 ranges up to 1,000, comprising A.C. volta, 
Mullards іп original packets, fully | A.C. volts, 5 ranges up 5 ranges up to 1,000 v. 
guaranteed, comprising OC44, OC45, | to 1,000. resistance, 2 D.C. volts, 6 ranges up 
OCSID and matched pair ОС81. £2 ranges up to 10meg., to 2.5 KV, D.C. current, 
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14 Special 500 sub-miniature diodes, 1/- io i49. Ow сий» ELLOS cp D 
each. А t і 


control, really  beauti- ranges up to .1, decibela 
fully made precision —20 to +22. Beale 
instrument, size only cornerwise to the equiv- 
3) x 65b x lin. alent of din. movement 
price only  £5/19/6. is a pocket size instru- 
Poet free. ment measuring 4} 
MODEL TP10. Btmflar 3} x lin Complete 
in size and appearance with test prods, battery 
to TPS5, but sensitivity and operating instruc- 
2,000 ohms per volt, tions, price 16/19/6. 
price £3/19/6. Poat post free. 


Watch for our 
POCKET 


COMPANION 


15. Surface Barrier transistors, 5-10 Mc/s. free. 
6/8 each; 10-15 Mo/s, §/- each; 20-30 MODEL Ul. A robust instrument of 1,000 ohms per volt MODEL ТЕ10. Similar 
Ме/в, Q/- each; 40-50 Mc/s. 15/- each. sensitivity, A.C./D.C. volta up to 1,000, D.C. current up in size and nppearanee to 200H except that this ів 10,000 
е to 500, resistance up to 200K, size 5} x 3} x 21in., complete ohms per volt and maximum D.C. volts 1,200 instead of 
16. Push-Pull Driver and Push-Pull output with test prods, single witch control, large easily read 2.5 K., also no capacity range. Price £5/19/6. Post 
transformers for pocket superheta, scale, price only £2/19/6. Post free. free. 


150 mW. 10/- pair; 400 mW. 15/- рай; | 
150 mW. (driver only, no output needed), — - —- 
8/6. all complete with circuit details. 


17. Smallest Tuning Condenser, size approx, TH E GOOD COM PA N ION 


БАБА ВАА БАЕН ЕЯ ЕЧ РЯ ВАРНЕ БАЯ РАБА БАТЯ ЕЯ БА БАЕН ЕЯ БА РА РАЕН БЯ БАБА ВАА БАБА БАН НА ЕЯ БЕЧА ЕВА ЕНЕН ЕН АЕА ННЯ А ЕЯ РАНЕН НВА ЕЧЕН ЕНА АЕННАН НААН НААН 


DEOR qua and 63pF, with trimmers, CAR RADIO AND PORTABLE 
18. Oscillator coil to suit the above, 6/-. Largely due to the helpful criticisms and suggestions 
19. Three LF.s 455 k/c sub-minlature received from purchasers of our previous set “ The Real 
Companion '" we have improved and now supersede this 
Cope s gei апд Goo Cis por EU new set which we call " The Good ino sonet 
20. Jackson 00 2-gang tuning condensers, We feel confident that this new set ia one of the finest 
208pF plus 176pM, fin. spindle tapped of its kind available. The design i» the combined efforts 
6BA with trimmers, 10/6, less trimmers of our own technicians and of those of several of the leading 
9/6. manufacturers in ше cee and the ennn eri 
a Tformance as g ая not superior to those selling 
21. Tuning condensers for items 1 and 3, 9/6. at £20 and more. It has the eight transistor set perfor- 
22. е condeusers for ítems 2 and 4, mance. 
0/8. 
B Features include American Philco R.F. transistors and 
23. Printed circuit for items 1 and 3, 6/8. Mullard A.F. transistors —Q.P.P. output giving 750 mw. 
"| full coverage on Medium and iIng—very fine ing 
[ЛЕНИ сш tor ета e arrangement—excellent reception of difficult stations 
25. 2}in. speaker, 3 ohm, 19/6; 80 ohm, like 208—variable feed-back control—full tonal qualities 
d —really superior looking cabinet size 11 x 8 x 3in. SPIRI 
H 5 : В > 80 mately—car aerial attachment—severa] mouths operation 
а A vars ie oor сте TL ES cuti" оу 370 
. Sin. speaker, ohm, = ol Е 
; 35 t loys six t isto: id two diodes, it incor- 
oo 19/6 ; 35 ohm Super Hi flux, Circult employs six transistors 2 $o aod at DN MUR Traosformer are релше so 8 
i ii insti t essary, Апу one who can solder competently can mak в 
28. Elliptical speaker, 7x4, 3 ohm, 19/6; | or rcgni E The instructions are fully стене личе with plenty of illustrations. Service H 
35 ohm, 19/6. | instead of Т.Е. transformer is available in the unlikely event of your getting into difficulties. All components | 
20. Battery connectors, large, 1/- pair; | available 10/- extra. fully guaranteed. Price of all components and cabinet to make set as illustrated КД 
HE miniature, 1/- pair. Ve — II £9/19/6. Post and insurance 5/-. Battery 3/6 extra. H 
W E 
HE Ж 
ü ELECTRONIC PRECISION EQUIPMENT, LTD Б 
E 9 = E 
H post orders are dealt with from Eastbourne, so for prompt attention please post your orders to 66 Grove Road, B 
Е Eastbourne, marked Department 2. Callers may use апу one of the Companies below. H 
H 226 London Road, 29 Stroud Green Road, 520 High Street North, 42-46 Windmill Hill, 246 High St., HE 
H Croydon. Finsbury Park, N.4. Manor Park, Е.12. Ruislip, Middx. Harlesden, E H 
HB Phone: CRO. 6558. Phone: ARChway 1049. Phone: {LFord 1011. Phone: Ruislip 5780. Phone: ELGar 4444. HN 
Ei Half-day, Wednesday. Half-day, Thursday. Half-day, Thursday. Half-day, Wednesday. Half-day, Thursday. z 
H " 
ВАВА ЕА BETES BEE ВАА РАББАНАА РАЕН РЕНЕА АННАН BB Н 
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Fast, simple, low-cost circuit assembly 


VEROBOARD is the universal wiring board that 
combines all merits of the printed circuit tech- 
nique— without the expense ! Simplicity, speed, 
cheapness, and reliability are the direct results 
of the vEROBOARD principle: standard pitching 
of standard-size holes on a resin-bonded 
laminate board backed by bonded copper 
continuity strips. 

The following assembly aids and accessories 
are offered to speed and simplify the assembly 
of VEROBOARD circuits even further; and to 
provide even better service in use. 


Numeral Tape (self-adhesive) for fast, accurate reference 
to positions On VEROBOARD. 1—90 for 18” boards and 
1-30 for boards up to 6". Part Nos. VB3021 and VB3022 


Component Jig for bending wire terminations accurately 
to fit VEROBOARD matrix. Part No. VB3031 


Plastic Handles for plug-in VEROBOARD card circuits. 
Part Nos. VB3051 (black) and VB3052 (red) 


Jumper Links of tinned copper wire for cross connections 
between bonded copper backing strips on VEROBOARD. 
Part Nos. VB3061 (0-2”) апа VB3062 (0-4") 


Semiconductor Holders for mounting transistors, etc. 
with plug-in contacts on 0:2” matrix. Part No. VB2011 
and VB2012 


Valveholder Templates for drilling holes at correct pitch 
and location on VEROBOARD. Part Nos. VB3041, VB3042 
and VB3043 


Extruded Edging in light-alloy for strengthening vERO- 
BOARD panels. Part No. VB3091 


cr 


Slotting die set. 


accessories. 


(dl 


Notching Tool for Extruded Edging to enable it to be mitred 
for making corners and for slotting to take VEROBOARD panels. 
Part Nos. VB3101 Press, VB3102 Mitre die set, VB3103 


VEROBOARD Kit contains supply of vEROBOARD and 


DECEMBER, 1961 


Plug-in Panels 4:8" x 5-8" VEROBOARD, gold-plated at 
oneend for use with edge connectors. Part No. VB2001 


Spotface Cutter to make a clean separation where 
necessary in copper backing strip. Part No. VB3011 


Design Sheets on high quality tracing paper for design- 
ing circuits on VEROBOARD and for producing work- 
Shop prints. Part Nos. VB3071 (18") and VB3072 (6") 


Varicon Connectors which can be used as single point 
contacts or in rows to form connections between 
VEROBOARDS. Available in strips of 20. Part No. VB3081 
(in-line) and VB3082 —_ 


NUT 1 


isa product of VERO Electronics Ltd., South Mill Road, Regent's Park, Southampton. Telephone: 71061/4 


DECEMBER, 1961 | WIRELESS WORLD 91 


FOR 
THE 
FUTURE 


RANGE OF HEADS — TYPE X 
QUARTER - TRACK, HALF- TRACK, AND FULL- TRACK—RECORD, PLAYBACK, 


AND ERASE HEADS FOR HIGH QUALITY AND PROFESSIONAL TAPE RECORDERS. 


“Incorporating all the known good points of design and with a life and performance difficult 
to equal anywhere in the world ''—in those words were our deslgn team set the problem—and 
we are proud to present the results: Comparisons with other Heads place '* X ”' range right 
at the top of the list—the best performance at far from the highest price ! 

Send for details and free Booklet ‘‘ Designing Heads for Optimum Performance.” 
The example shown on the right is a Quarter-Track—Four-Track Stereo Head, for jin. tape. Size: 


ТАТ ү HEADS FOR TRANSISTOR CIRCUITS 
турге А. DR, X AND L, RECORD/PLAY HEADS CAN ALL 
BE SUPPLIED ix IMPEDANCES FOR TRANSISTOR ERASE HEAD EE 


CIRCUITS. SPECIAL ERASE HEADS AS BEroW. 


NE HEAD W WITH OSC, COIL (See circuit diagram, right)—Saves 


cost of component (Osc. Coil) and very much simplifies the Oscillator Circuit. Also 
supplies bias and H.T. supply for a recording level indicator tube (DM70). Operates 
from a single OC72! No D.C. flux in the erase whatsoever. World patents pending. 
ERASE HEAD COMBINED WITH BIAS AND H.T. COIL. This Head is for 


connecting to a push-pull transistor oscillator circuit of the type where the output 
stage is converted to an oscillator when recording. А second winding on the erase head 
acts as a transformer and provides a voltage for the bias supply, and H.T. for an indicator 


-9У 25тА 


of the DM70 type (70 volts). SET hA ани. 
LOW LOSS ERASE HEAD. This is а standard form of erase head that requires TSS ARES ge c 


pending. 


RANGE OF MULTITRACK HEADS 
TWO-—FOUR—EIGHT—AND SIXTEEN TRACKS (AND 
OTHERS TO SPECIAL ORDER). 


A revolutionary design, giving the finest quality at a comparatively low price. Another 
great addition to the Marriott range of Heads. 

The example shown on the right is for eight tracks on tin. tape. 

Low Loss Erase Heads for дїп, зіп. and lin. Tape are also available. Considerable reductions 
in erase power made possible. Send for full details of all types. 


time—or stereo reproduction. 
Size: Height gin., width žin., 
depth 2in. High 
or medium im- 
pedance. 

A low impedance 
Erase Head of 
similar dimen- 
sions is available. 
Sets of Brackets 
are available for 
fixing heads to 
B.S.R. and Col- 
laro Tape Decks. 


BUT 34 MILLION MEL am rus 
-—For r-Tr - 
HEADS CAN'T BEWRONG! sc hers, Offers ewice nisus 


Used in Tape Recorders throughout the world and without any 
doubt whatsoever the finest value obtainable. Well proved— 
and now &Maproved as the latest production have higher output 
and Improved top response. 


Type DR—Size тіп. x тіп. x Zin. long. For 4 track high (Ну) 
or medium impedance. 


Type R—Exactly as Type DR except body is 2in. diameter. Provides 
a simple fixing arrangement offering ease of azimuth adjustment. 
Erase Heads. Available in R or DR cases. 


NOTE : ALL ILLUSTRATIONS ACTUAL SIZE. 


WE MAKE RECORDING HEADS FOR 


-PRACTICALLY EVERY EQUIPMENT. P. A. MARRIOTT & Co., іт. 


FULL RANGE OF HEADS FOR CINE. 284 WATER ROAD, WEMBLEY, LONDON. 


——2 d 
only a very low input power. Several would work off a single OC72 Oscillator! Patents 
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QU | C K AC C U RATE R EAD | N G S are possible with the latest timer-counter by 


Advance which incorporates am easy-to-read in-line 
display with automatic decimal point and units of 
measurement indicator. The internal frequency standard 
is a temperature compensated crystal oscillator which 
enables accurate measurements to be taken as soon as 
the instrument is switched on. 


1 Mc/s Timer-Counter 
TYPE TC1A FEATURES 


IMPROVED SIX FIGURE DISPLAY with in-line presentation. 


INTERNAL STANDARD is a temperature compensated crystal 
oscillator accurate to + 1 part in 106 between +10°C and 


+30°C. 

FREQUENCY MEASUREMENTS from d.c. up to at least 
1 Mejs. 

TIME MEASUREMENTS for any time between Зи sec. and, 
2777 hours, 


PERIOD MEASUREMENTS for 1, 10, 102, 103, 104, or 105, 
cycles of the input. 


PULSE WIDTH MEASUREMENTS are possible. 
FREQUENCY MEASURING PERIOD 0.1, 1.0, or 10 secs. 


TIMING PULSE OUTPUT from lO up to 106 pulses per 
second. 


SELF-CHECKING FACILITIES are provided. 
AMBIENT TEMPERATURE RANGE 0°C to + 40?C. 


eU 
Timer ~ Шын еу е, cit 
Mini ai те» аай 8 Ж - 


COMPONENTS 


NETT PRICE IN U.K. £395 LIMITED 


ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX 
TEL: HAINAULT 4444 


Sers TELEGRAPHIC ADDRESS; ATTENUATE ILFORD 
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Bendix International Division 


WIRELESS WORLD 


Special Customer Service On 


® 
e am 


DIRECTIONAL COUPLERS 
DC and RF OUTPUT 


Unusual manufacturing flexibility combined with thirteen 
years of experience as specialists in the field of RF Power 
Measuring Equipment have enabled us to provide industry 
and the government agencies with over 4000 different models 
of MicroMatch directional couplers. 


А typical example of special customer service is an RF output 
coupler with provisions for extracting or injecting up to 1000 
watts of RF power. Couplers of this type are produced for use 
with both air and solid dielectric transmission lines, 


To learn how readily and inexpensively your most exacting 
requirements can be satisfied, please write outlining your 
specifications in terms of frequency range, power level and 
type of connectors. Bendix International Division, 205 E. 42nd 
St., New York 17, N. Y., U.S.A. 


т. 2774 


UL UORPOURATTOUN 


sound 
power 
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‘Sound Power' is uniquely a Mallory achievement. 
Itintroduces a dry cell system from which you can get 

a constant voltage discharge over a very long life. 

Such performance has never before been feasible with a dry cell. 
Only Mallory batteries are designed to provide it. 

These miniature sources of energy are packed with 

more capacity per unit size than conventional batteries. 
They do not leak. Their power supply is always steady... 
it never fades in use, never dies on storage, 

never varies with temperature change. 

Mallory batteries with ‘Sound Power' characteristics 

are a most important development for all designers 

of transistor circuitry and all manufacturers who wish 

to miniaturise their products and retain full power. 


—the greatest battery design development 


since Leclanché! 


Please write for literature to 


MALLORY 


ZM 401 
Actual size 


? 
TIME (hours) 


Manufacturers are advised to consult Mallory at 

the design stage so that full benefit can be gained from 
the world's most space-saving source of power. 
Mallory Batteries Limited 

33 Duke Street London W.1 


miniature batteries for powerful applications 
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Sing out for 


SCOTCH 


MAGNETIC TAPE 
this Christmas 


You can always depend upon Scotch 


Magnetic Tape for all the year round 
quality recording. So be sure to ask 
for Scotch Brand this Christmas. 


OG 


MINNESOTA MINING & MANUFACTURING CO. LTD., ЗМ HOUSE, WIGMORE STREET, LONDON, W.1. TELEPHONE: HUNter 5522 


Bum 
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CHAPMAN S6BS/FM TUNER 


The S6BS/FM is the finest Tuner in our range, com- 
bines the circuits of the highly successful S6BS and 
FM91 Tuners, without any compromise on any range. 
The 9 band AM section consists of 6 electrical band 
spread wave bands covering from 11 m.-31 m., 2 short 
wave bands covering 13 m.-140 m., and normal medium 
waves 175 m.-570 m., ensures reliable world-wide long- 
distance reception, combining the stability and sensitivity 
of a first-class communication type receiver with the 
very low distortion and wide frequency response 
required by the modern High Fidelity Amplifier. The 
FM section with a 2uv sensitivity, twin cascade limiters, 
plus temperature compensated Oscillator, A.F.C., and a 
very high AM reject ratio provides a quality of input 
only limited by the transmission. 


n 


Please write for details to 


CHAPMAN ULTRASONICS LIMITED 


sales enquiries for both companies 


434 * 4 
$ X, 
e - 
toop 58У 
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| MINIATURE 
| RIBBON 
| MICROPHONE 
| 


Туре RB Microphones 
come in three forms:- 


RB/T  RB/W  RB/WS 
"UT" Base “УУ” Base "W" Base and V. 
Switch 1 


> 


EACH in Five Impedances 


TYPE RBL 


White Dot 
30/50 ohms 


TYPE RBM TYPE RBS 


Green Dot 250 White Dot 30/50 B 
and Blue Dot and Orange Dot 
600 ohms 1,000 ohms 


TYPE RBY TYPE RBH 


White Dot 30/50 and White Dot 30/50 and 
Yellow Dot 10,000 ohms Red Dot High 
impedance 


Cables are colour coded at Plug Centre as 
shown. Cable length 1816, Attachments: Thread 


tin. x 26 or fiin. x 27. Finish: All satin chrome. 


Please write for full details to 


RESLOSOUND LIMITED "т 


[o D ÓÁd———p Ss 


24 UPPER BROOK STREET, MAYFAIR, LONDON W1 Tel: HYDE PARK 2291 


al261 WW 


* 
= 

= 

We are specialist 


distributors and can 
offer quick delivery 


fum. 
TED 
= 
чь 
d 
= 
"m 


= 


б = of all threads, including 
; == ы BA. and Unified. Pi 
= Olivers £ 


MOUNT PLEASANT, "ES SOCKET SCREWS LTD 
LEYLAND, LANGS. P d 
Phone: Leyland 21202. E 


MINIATURE ELECTRIC BULBS 
FROM 1V to 50V 
IN SIZES FROM 4.5mm to 18mm DIAMETER 


After nearly 30 years of specialising solely 
in the production of Miniature Electric 
Lamps, we have accumulated a store of 
information that is freely available to the 
Electronics Industry. You are invited to 
write or phone us for any information you 
may require about Miniature or Sub Mini- 
ature Filament Lamps for use in existing 
or new projects. 


VITALITY BULBS LTD. 


' Neville Place, Wood Green, London, N.22 Phone: BOWes Park 0016 


eve with Trigger-Action 
Spring-Loaded Clips 


we PRESS TRIGGER 
~ ТО OPEN 


RELEASE TO GRIP 


For Safety's Sake 
use AVO Prodclips 


Patent No. 748811 
Safety first every time with these patented spring- 
loaded AVO prodclips. 


Cleverly designed for use as insulated prods, they are 
invaluable for reaching and holding test points which are 
difficult of access. 


Suitable for use with AvoMeter, Multiminor and Avo Electronic 
Test Meter Leads. 


Post Free 15/- per pair 


AYO ETD АУОСЕТ HOUSE · 92-96 VAUXHALL 


BRIDGE ROAD, LONDON, 8.W.1 


ViCtoria 3404 (12 lines) 
^A MEMBER OF THE MEMBER INDUSTRIES GROUP OF COMPANIES 


I 


"ny 
Ed 
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A complete range of products for the 
Semi-Conductor Industry : 


DIODES FOR DIODES : 

- Clear Glass precision-cut tubing in 
the form of beads and cases 

- Coloured MULTIFORM sintered-glass 
beads 


Г FOR TRANSISTORS: 


- Coloured MULTIFORM preforms’ for 
transistor stems (TO-5, TO-18) 


- Clear glass bulbs and beads for all- 
glass transistors 


FOR RECTIFIERS: 
- Complete headers with matched or 
compression glass-to-metal seals... 


TRANSISTORS 


All products made precisely for you by 


RECTIFIERS ELECTRONICS-TV DIVISION 
27, RUE DE LA MICHODIÉRE 
PARIS - Tél. RIC. 52-27 - FRANCE 


AGENT IN GREAT BRITAIN : M. CHEVALLIER - NAPIER HOUSE, 24/27 HIGH HOLBORN - LONDON W.C I 
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Mechanical 
Relay Latch | „5 


FOR Z A 7 


P.O. 3000 


This iatching device 
enables the P.O. 
3000 type relay to be 
held in the closed 
position when the 
coil is de-energised 
and until manually 
released 

Does not impair the 
versatility of the 
contact arrange- 
ments, nor affect the 
normal mounting 
position. 

WILL TRIP 
AND HOLD 
ON A.C. OR D.C. 

IMPULSE Hiustrations 
show 3000 Type Relay 
fitted with ''Remote'' or 
"Local" release latch. 


PAPST-MOTORS 


FOR HI-FI TAPE RECORDERS, 
TURNTABLES 


Ministry of Aviation 
Approved Inapection 


E.I.D. 


A NEW ADDITION TO THE P.O. 3000 TYPE RANGE 


THE * REMANENCE RELAY ” Details on request. PA PST-MOTOREN KG 


17b) ST. GEORGEN/SCHWARZWALD 
Pd Davis (Rela лра) Lhd. E 


EITHER TYPE CAN BE FITTED TO YOUR | - 
EXISTING 3000 ТҮРЕ RELAYS AND OTHER Q UALITY-PRODU CTS 
MATTER OF MINUTES. 

Please send for illustrated leaflet. 


IN A 


W E S ——QG 3GE- R— NI ai rU 


(oEPT-w) TUDOR PLACE, © 4 w,i 
TELEPHONES: MUSEUM 7960 LANGHAM 4821 


or “== 
Golden Records 


"SEE THE POINT" 
of your Stylus with the '* Q-MAX"* 


"STYLOVUE" 


The '' Stylovue '' is a device for pro- 
jecting а magnified shadow of your 
stylus on to a screen, enabling you to 
see whether your stylus is worn 
and needs Replacing. 

which cannot be 28/3 
detected by the 

naked eye. 


PERCUSSION 
ORIENTALE 


"POPULAR 
“SHOW HITS 
“TOP JAZZ Y. 
*C-WESTERN W 
“OPERATIC 

LPS NOW CLASSICAL 


BY RETURN LEADING LABELS 


Why uot join the thousands of record lovers who build their L.P. collec- 
tion the “РН " factory-fresh, by return, postal way? No entrance fee 
or deposit—choose from thousands. Leading labels: HMV, Decca, Pye, 
RCA, Philips, etc., plus smaller labels too! Cash or easy credit plan 
without further obligations. Stereo specialists. Free benefits, New 
lower priced L.P.s, etc, Advice and trace service. Overseas orders tax 
free, Hi-Fi, players, radiograms and musical instruments, eto. 


GREAT EASY CREDIT CLUB 


Batteries 9d. extra. Pat. app. for. 


CHAPMAN 
FM 95 AM/FM TUNER 


Provides first-class drift free 
F.M. reception, and excellent 
reception of the more 
powerful continental stations 
on M. & L. wavebands. 


£27.16.7 unpowered 
£31.18.8 powered 


RACHMANINOFF 


SYMPHONY 


«Q-MAX” 
SHEET METAL PUNCHES 


TWO NEW SIZES 
ug 5 
5" 16/6 | 1-5" 18/6 | 
(Keys: 1/6 each.) ү! 
List of all sizes and prices on application. PH 
9. 
Fully illustrated 
CATALOGUE 
of all HI-FI 


products 


6d. Post Free.| 25 HIGH HEP LONDON, W.C.I. 
: HOLborn 6231/2 


Send first weekly payment of only 5/-, choose and take delivery of 
£5 worth of L.P.s, E.P.s. 8/- for 28, 10/- for 210 worth, etc. (repay 
weekly/monthly to suit). 


z Л MATIS 


== == к= un CUT НЕВЕ amm к m m m 


"UP TO MINUTE’ 20°97 727€ coupon 
CATALOGUES: 70-DAY/ 


FOR OUR RETURN SERVICE 
Cut coupon and pin to notepaper stating your record in- 
terests plus name, full address in capitals, please. Post to 
address below without any obligations:— 


“PH” RECORDING CENTRE 


JCHA:nOVSRY 


DECEMBER, 1961 WIRELESS WORLD 99 


HETERODYNE FREQUENCY 
METERS 


BRITISH MANUFACTURED 


Designed and built to rigid services specifications. 


TYPE T75. 

Frequency Range: 85 to 1,000 megacycles. 

TYPE T74. 

Frequency Range: 20 to 250 megacycles. 

Frequency calibration accuracy: .002% at 25° C. (or .01% be- 
tween —20° C. to +70° С.) 

Crystal-controlled, portable heterodyne-type Frequency Meters used 
for Field testing and measurement of pulsed, modulated, or C. W.R.F. 
transmitters, receivers and signal-generators. 

Mains Operated Power Unit available as optional extra and designed 
to fit into the battery compartment. 

Reconditioned and calibration-checked B.C.221 Frequency Meters 
range 125 Kc/s to 20 Mc/s still available. 

Provisional specifications on a new wide-range, very high 
accuracy Frequency Meter and also an instrument covering tbe 
range 100 Kc/s to 1,000 Mc/s (higher under favourable condi- 
tions) available to request. 


_--- A ma ------ 


N 


\ INSTRUMENT 
Complete Specification on application to:— 


Sole Manufacturers TELEMECHANI с $ LTD 


Makers of High Voltage Test | (Instrument Division Dept. W.W.8) 
Sets and other Electronic Equip- |  TELEMAX WORKS, BROKENFORD LANE, TOTTON, HANTS, ENGLAND 


met yu Н. ЛИ. нани Telephone: Totton, Southampton 3666 Cables: “ Teleset," Totton, Southampton 
S Sa ` | Agents: Some overseas territories still available. 
АССА 


NEW EDITION just out! 


The 
Catalogue 
for every 

radio 
enthusiast 


170 pages 
Over 600 


illustrations 


Over 5000 


components listed 


This is today's mostup-to-date, most comprehensive 
component catalogue for the radio constructor; 
experimenter, electronic engineer & hi-fi enthusiast. 
Send for your copy today. 


POST Рієаѕе send latest Catalogue. | enclose 3/- for cost and postage, ' 
В COUPON 
В TODAY ИШЛЕ A оо ее CERTE - 
В Please write 
plus F РОТ 8 CATALOGUE PRESS OS. usu c ЦА, ое „ЙИК ә. эъ» REESE ERR E EE. «UE i 
“| cao cnt || ee ee ee er Li 
corner of Home Radio Ltd., Dept. W., 187 London Road, Mitcham, i 
envelope. Surrey. MiTcham 3282. 
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MODEL CR3/3. 


‘ 
$ MODEL TR3/Mk. VL 


The “Model HF/G2R'* PORTABLE 


TAPE RECORDER 2°" 
(Original Pric2 £33) 22 ans 


H.P, Dep, £4/14/-, 12 months £1/13/9. 
(Carriage and Ins. 10/- extra.) 
INCORPORATES THE LATEST GARRARD 
“MAGAZINE” TAPE DECK and MATCH- 
ING AMPLIFIER. Based on the successful 
MULLARD TYPE “А” DESIGN and 
specifically déveloped to operate the GAR- 
RARD DECK. PRICE INCLUDES THE 
GARRARD ТАРЕ MAGAZINE and 4in. 
SPOOL OF DOUBLE PLAY ТАРЕ. A 
Twin Track Recorder operating at 3jin./eec. 
providing up to 1 hour 10 mins. playing 
time. The outstanding features being excellent 
performance and simplicity of operation. Incorporates 

1 EXT. SPEAKER SOCKET, also operates as independent amplifier 
tor direct reproduction from P.U., Mike or Radio tuner. Weighs only 221b. WE ALSO 
OFFER DECK and AMPLIFIER CONNECTED, TESTED, FOR IMMEDIATE OPERA- 
TiON, 19 gns. H.P. Dep. £4 and 12 months £1/9/4. Carriage and Ins. 10/- ex. 
INCLUDES SPEAKER, tape Magazine and 410. Spool of Double Play Tape. Comprises 
^ complete tape recorder chassis ready for easy fitting into cabinet. 


BUILD A THREE-SPEED 
HIGH QUALITY TAPE RECORDER 
4 LIKE THIS 
FOR £35.0.0 


Deposit: £7.0.0, 12 months at £2.11.4 


FOR THIS WE SUPPLY 


LE Ө Complete Kit of Parts to Build the 
HF/TR3 Tape Amplifier. 
@ The New Collaro "Studio" Tape Deck. 
@ Portable Carrying Case (as illustrated). ` 
@ Rola/Celestion 10іп. x біп. p.m. 
Loudspeaker. 
@ ACOS Crystal Microphone and 1200. 
` Spool E.M.I. Tape. 
Alternatively for those who prefer another make of Tape Deck—we will 
supply precisely as above—but in place of the Collaro “Studio” Deck. 
We will include 
The New Truvox:Mk. VI Deck ы. meo сс £40 10 0 
Deposit £8/2/0, 12 months at. £2/19/5. 
For Constructors with their own cabinet — WE OFF: 
(а) COMPLETE KIT to build the HF/T R3 MARK T" Amplifier together £26 0. 0 
with thc COLLARO " STUDIO ' DECK 
Deposit. £5/4/-, 12 monthly payments of £1/18/2, 
a a Bu] еч 0. an 
Er. — Meses аи г а £29.10.0 
Deposit, £5/18/-, 12 monthly payments of 22/3/4. 
(с) COMPLETE KIT to bulid the HF/T R3 MARK II together with the £31 10 0 
TRUVOX.Mk. VI TAPE DECK... . 
Deposit £6/6/-, 12 mo hiy payments of £2/6/2. 
(d) As above but with HF/TR3 MARK II supplied ASSEMBLED and £35 0 0 
TESTED. Deposit £7, 12 monthly payments of £2/11/4. 
(e) COMPLETE KIT to build the HF/TR3 AMPLIFIER with the £42 0 0 
BRENELL Mk. V ТАРЕ DECK...... 
Deposit £8/8/-, 12 monthly payments ‘of £3/1/7. 
(f) As above bnt with HF/TR3 MARK II supplied ASSEMBLED and £45. 10 0 
TESTED. Deposit £9/2/-, 12 monthly payments of £3/6/9. = ч 
(g) THE ABSEMBLED and TESTED HF/TR3 MARK II AMPLIFIER 
with the WEARITE MODEL 4А DECK, incorporates Wearite £56 0 0 
Head Lift Transformer, etc....... 
Deposit £11/Al-. 12 monthly payments of 2419/1. 
Carriage and Insurance on each above is 10/- extra. 


| оЕРТ. w. 109 FLEET ST., 


^ LONDON, E.C.4 
FLEET STREET. $812/3/4 


STERN RADIO LTD. < 


Telephone: 


DECEMBER, 1961 


| 


Each. price provides 
for the COMPLETE 
RECORDER including 
CRYSTAL MICRO- 
PHONE and 1,200ft. 
Spool of Tape. 


for truly “Hi-Fi” Recordings 


EACH MODEL INCORPORATES THE HF/TR3 
MK. П TAPE AMPLIFIER (described below) 


Incorporates the Collaro “ STUDIO ” TWIN TRACK £39 10 0 
3-speed Deck operating at 1iin., 31in. and 7]in. speeds................ = 
Н.Р. Terms: Deposit £7/18/- and 12 months of 29/17/11. 


Incorporates the New TRUVOX Mk, ҮІ TWIN £44 0 0 
TKAOK 49-speed Tape Deck operating at Зп. and 7}in. speedg...... = 
Н.Р. Terms: Deposit £8/16/- and 12 months of £3/4/7. 


There are no “better 
- value for money" Tape 
Recorders оп the 
market—if you can't 
call and hear them 
send S.A.E. for fully 


THE * ADD-A- DECK” 


descriptive ‘leaflets. 
ЧЧ 
„ 
INCORPORATING GARRARD ‘‘ MAGAZINE”. ж 
TAPE DECK and the MATCHED MODEL HF/G2P å 
PREAMPLIFIER. Supplied on ONE CHASSIS > 
(аз illustrated) READY FOR USE. F 
IRE ERE PD MAGAZINE we d * 
and a 4in. SPOOL D! Е PLAY + oe 
TAPE (Carr. & Ins. 10/- extra). 18 GNS. > 
H.P. Deposit £3/16/- and 12 months of £1/7/8. 
Provides complete tape recording facilities and 
designed to replay through the pick-up sockets 
of the standard type of RADIO RECEIVER, or 
ап AMPLIFIER, from which really first class 
reproduction is obtained. It consists of a Twin 
Track Deck connected to the Preamplifier and operates ut 
31in./sec. speed, providing up to 1 hour 10 mins. playing time. 
Only needs connecting to the mains supply and pick-up sockets. 
Very simple to operate and easily Installed in a cabinet, only four fixing screws belog 
required. 


ADD ''HIGH-Fl" TAPE RECORDING TO YOUR EXISTING 
AUDIO INSTALLATION WITH 


STERN’S—MULLARD TYPE “С” 
TAPE PREAMPLIFIER—ERASE UNIT 


INCORPORATING THE NEW FER- 
ROXCUBE POT. CORE PUSH-PULL 
OSCILLATOR and 3 SPEED TREBLE 
EQUALISATION by means of the 
latet FERROXCUBE РОТ CORE 
INDUCTOR. 


ESI EE s INCLUDING SEPARATE SMALL POWER SUPPL UNIT 
MPLETE K A LE. N 
OF PARIS £14. 0. 0 TESTED a £17. 0.0 


Deposit £3/8/- and 12 months of 21/4/11. Assembled unit only, 
ALBO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR 


£11. 15. 0 and £14. 10. 0 respectively. (Carr. and Ins. 5/¢ extra). 


Bend 8.A.E. for leaflet or 2/6 for Complete Assembly Manual. 

We present this "* Hi-Fi'' Pre-Amplifier strictly to Mullard's specification etc., incor- 
porating ONLY NEW HIGH GRADE COMPONENTS and the SPECIFIED NEW 
MULLARD VALVES. 

WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK TO BE USED. 


SPECIAL “COMBINED ORDER" PRICES 


(a) The COLLARO " Studio"' Deck with the Model “С” түрө £29. 10. 0 
and POWER SUPPLY UNIT... ASSEMBLED AND TESTED 
Deposit. £5/18/0, 12 monthly payments of £2/3/3. 
(b) As above but the TYPE "С" Unit and POWER UNIT supplied. ав £26. 10. 0 
COMPLETE: KIT OF PARTS- ОТТЕ 
Deposit £5/6/0, 12 monthly payments of £1/18/10. 
(c) The TRUVOX Mk. VI Deck ( ncorporating Pause Control and Rev. 
Counter) with the Model “С” PREAMPLIFIER and POWER £35 0. 0 
UNIT... ASSEMBLED AND TENTED. ЕС = 
Deposit £7/0/0, and 12 months at £2/11/4. 
(d) As above but the Model “C” PREAMPLIFIER and POWER £31 10 0 
UNIT supplied as a COMPLETE KIT OF PARTS.............- 
Deposit £6/6/0, 12 monthly payments of £2/8/9. 
(е) The BRENELL Mk. V Deck with the Model “С” PREAMPLIFIER : £46 0 0 
and POWER UNIT . ASSEMBLED and TESTED. е js 
Deposit. £9/4/0, and 12 months at £31716. 
(f) As above but the Model " C" PREAMPLIFIER and POWER UNIT £43. 0 0 
supplied as a COMPLETE KIT OF PARTS8...................... 
Deposit £8/12/0, 12 monthly payments of £3/3/1. 
(в) The WEARITE MODEL "4А" DECK with ASSEMBLED and 
TESTED Model “С” PREAMPLIFIER AND POWER UNIT £56 0 0 
incorporating WEARITE HEAD-LIFT TRANSFORMER, etc. а hel 
Deposit £11/4/0, and 12 months at £4/2/1. 
Carr. and ins. on each above is 10/- extra. 


The Model HF/TR3 Mk. П TAPE AMPLIFIER 
Incorporating 
3-SPEED TREBLE EQUALISATION 


by means of the latest FERROX- 
CUBE POT CORE INDUCTOR 


PRICE for COMPLETE $43 43.0 


KIT OF PARTS.... 

FULLY ASSEMBLED 

AND TESTED...... £1 T. 0.0 

Deposit £3/8/- and 12 months at 21/4/11, 

A high quality amplifier based on the very successtul Type "A' design completed in the 

MULLARD LABORATORIES. ONLY NEW HIGH-GRADE COMPONENTS are 

incorporated including MULLARD VALVES and a GILSON OUTPUT TRANSFORMER 
. has own Power Supply and can be used as Independent Amplifier for direct reproduc- 


tion of Gram. Records or from Radio Tuner. Size 11х6хбїп. Send S,A.E, for leaflet 
or 2/6 ior Assembly Manual 
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THE "STP-I" 


STEREO TAPE PRE-AMPLIFIER 


DESIGNED TO OPERATE WITH 


TRUVOX Mk. VI TAPE DECK, incor- BRENELL Mk. V TAPE DECK, incor- COLLARO "STUDIO" TAPE DECK, 
porating the latest 4-TRACK MINIFLUX porating similar 4-TRACK MINIFLUX TAPE incorporating the latest 4-TRACK REUTER 
TAPE HEADS. HEADS. TAPE HEADS. 


BRIEF SPECIFICATION OF PRE-AMPLIFIER 


@ PUSH PULL OSCILLATOR CIR- 
CUIT. 

@ 4-SPEED EQUALISATION. 

@ FERROXCUBE OSCILLATOR 

. TRANSFORMER. 

@ SENSITIVE METER FOR SIGNAL 
LEVEL. 

@ SEPARATE GAIN CONTROLS IN 
EACH CHANNEL. 

@ MULLARD VALVES INCORPORA- 
TED. 


COMBINED 


THE "STP-| " PRE-AMPLIFIER IS OFFERED WITH TAPE DECKS AS 
FOLLO WS: 


TRUVOX Mk. VI 4-TRACK МОРЕЁ.......................... £45.0.0 
1 DEPOSIT £9, 12 months &3/6/-. 
BRENELL Mk. V 4.TRACK MODEL... £65.0.0 
DEPOSIT £13, 12 months £4/ISja. 
COLLARO " STUDIO” 4-TRACK МОРЕІ.................. £41.10.0 


DEPOSIT £8/6/-, 12 months #3[0[11. 


 STEREOPHONIC RECORD PLAYER UNITS 
MICROPHONES and TWIN LOUDSPEAKERS 


ARE AVAILABLE FROM STOCK 


MULLARD'S “10+10” STEREO POWER AMPLIFIER 


A HIGH FIDELITY DESIGN BASED ON 
THE FAMOUS  MULLARD “5-10.” 
PROVIDES UP TO 10 WATTS (per channel). 
SUPERB REPRODUCTION. FREQUENCY 
RESPONSE FLAT TO WITHIN 3 db from 
`8 c/s. to 60 Ko/s. at 50 mW. 
TOTAL HARMONIC DISTORTION АТ 
ШО ME, NES o.oo. ever re herr 0.1% 
PRICE: 
(а) ASSEMBLED ETETE ETTER: 
including CONTR I 
(as illustrated) £21 .0.0 
Deposit £4/4/-, 12 months of £1/10/10. 
Ib) A/complete KIT oU PARTS for. oi ai eici o Fi vajoama sman eaae £1 8.10.0 


This amplifier is built to the very highest technical standards and presented strictly to 
MULLARD'S specification. It incorporates a complete Mullard valve line-up including 
two of the new triode-pentodes, type ECL86, in each channel. Two specially designed 
GILSON OUTPUT TRANSFORMERS with 20% taps are used in class AB push-pull 
output stages for ultra linear operation. 

The matching CONTROL UNIT is designed to be either attached to the Ainplifier (as 
illustrated) or it can be detached for separate mounting on a Cabinet panel. It provides 
inputs for CRYSTAL PICK-UPS, RADIO TUNING UNIT, and TAPE REPLAY. 

AS AUDIO SPECIALISTS WE CONFIDENTLY RECOMMEND THIS DESIGN it is a MUST 
to the serious-minded sound enthusiast. 

We can also supply the assembled MAIN AMPLIFIER only (excludes control unit) 
for operation with our DUAL CHANNEL PREAMPLIFIER, this provides for a more 
versatile or elaborate installation and would be essential if a low output Magnetic Pick-up, 
such as the Decca, is to be used. 


mlt 


i 


PRICE: (a) THE ASSEMBLED MAIN AMPLIFIER with the £30.0.0 
ASSEMBLED DUAL CHANNEL PREAMPLIFIER........ ©. 
Deposit £6, 12 months of £9/4/-. 
(b) A complete KIT of PARTS for both Units for............ £26 0.0 
©. 


When ordering specify loudspeaker impedance. 


A BULK PURCHASE OF 
MARCONIPHONE TAPE RECORDING 
EQUIPMENT ENABLES US TO OFFER 


THE MODEL MTR/I 


PORTABLE 
TAPE RECORDER 
атан p extra) £25.0.0 


Deposit £5, 12 months of £1/16/8. 


The list price of the MTR/1 is £44/2/-. It is a 
3 Bpeed Twin Track Recorder incorporating the 
latest Collaro *' Studio '' Tape. Deck and operates 
nt 1i, 31 and 7} in./sec. speeds. It incorporates 
a "Pause" Control, a safety interlock device 
which ensures that a recorded tape cannot be 
accidentally erased and a low level output socket 
so that the output may be fed into an external 
high fidelity amplifier Tor monitoring purposes 
or for high quality reproduction on playback. 


OVERALL SIZE CASE 134 x 3in. 
FRONT PANEL (choice of Black or White) 


14 x Зўіп. р 
PRICE 
Including separate Power Supply Unit. 


Deposit #5/4/-, 12 months £1/18/2. 


PRICE SCHEDULE 


THE MULLARD “10+10" STEREO AMPLIFIER (described below) 
with the '' STP-1 '’ PREAMPLIFIER and опе of the TAPE DECKS provides 
a COMPLETE Stereophonic Installation. WE OFFER ''104-10" AM- 
PLIFIER, '*$ТР-1'' PRE-AMPLIFIER and the TRUVOX 


Mk: VI БЕСЕ ЭЙЛИ. UE. o o uus £65.0.0 


Deposit £13, 12 months £4/15/4. 


AstiBove with  BRENEBDIME Му DECK? Ҥ....................... £85.0.0 
Deposit £17, 12 months £6/4/8. 
As above with COLLARO “STUDIO " БЕСК............... £61.10.0 


Deposit £12/6/-, 12 months £4/10/2. 
DESCRIPTIVE LEAFLET AYAILABLE, PLEASE SEND S.A.E. 


| STEREO DUAL CHANNEL PRE-AMPLIFIER 


| This model incorporates two 2-valve Pre-Amplifiers 
(described above) combined into a Bingle Unit 

| enabling it to be used for both STEREOPHONIC 
and MONAURAL operatior. It is designed prima: ily 
to operate with our range of MULLARD MAIN 
AMPLIFIERS but will aleo operate equally well 
with any make of Amplifiers requiring an input 
of 250 m/v. 


~Price: COMPLETE Alternatively ASSEMBLED 
KIT OF PARTS £12.10.0 and TESTED £15.0.0 
Н.Р. Terms on assembled unit: £3 Deposit and 12 months of £1/2/-. 


STEREO ‘TWIN-THREE’ 
AMPLIFIER with 
specially designed 
PORTABLE CASE 


A most compact portable design consisting of 
TWIN CHANNEL AMPLIFIER based on the 
latest design by MULLARD LTD., incorporat- 
ing top grade Output Transformers, and the new 
audio Triode-Pentode Valves Muilard ECLB86. 
Separate Bass and Treble controls. Suitable for 
use with Crystal Pick Upe and capable ot 
genuine high quality reproduction up to 3 
watts per channel. An attractive and contem- 
porary portable Case in two tone colours, The 
unique feature of the design is the loudspeaker 
mounting. Two 8х бір. p.m. elliptical loud- 
speakers are separately bathed and mounted in the lid, which is detachable, allowing for 
each speaker to be individually positioned in any part of the listening area. 

We offer a very versatile stereo arrangement tested nnd guaranteed which can be 
assembled in the minimum: of time, at a comparatively Very Low Cost. 
PRICE for the ASSEMBLED AMPLIFIER. Two 8in. x din. ROLA 
SPEAKERS and PORTABLE CASE ............1.........у-...,5з... 

Deposit £2/16/-, 12 months of £1/0/6. 
INDIVIDUAL UNITS available SEPARATELY . , . 
ASSEMBLED AMPLIFIER supplied for 
8in, x bin. ROLA LOUDSPEAKERS (3 obms), each 
PORTABEBEICASEQEE OE + ee ce tes sie 


| A CHOICE OF SINGLE RECORD PLAYERS and AUTOCHANGERS is available from 


Stock (send 8.A.E. for details). 


"WE. CAN ALSO SUPPLY 


The MTR/I AMPLIFIER & LOUDSPEAKER 
with the 
COLLARO “STUDIO” TAPE DECK 
£19.19.0 


(Carr. & Ins. 10/- extra) 


STERN RADIO i rp ESI 109 пет ST., 


all assembled on a top board 
TESTED AND READY FOR USE 


Deposit £4, 12 months £1/9/4. 


LONDON, E.C.4 
Telephone: FLEET STREET .5812/3/4 
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"COMBINED ORDER” | 
PRICE REDUCTIONS | 
| 


(a) The COMPLETE KIT OF PART to build 

both the "5-10" Main Amplifier and the 2- £15.15.0 
stage Pre-Amplifier Control Unit ............ “ә. 
(b) The ©5-10” and the 2-Stage Pre-Amplifier | 
both Assembled and Tested .............. £1 8.1 8.0 


= d by H.P. TERMS: Deposit £3/16/- and 12 ths of £1/7/8. 
COMPLETE KIT OF PARTS Заек су to specication | у. ш 
; MULLARD ** 5-10 °° MAIN AMPLIFIER | | 
For use with the MULLARD 2-stage pre-amplifler with which an undistorted RECORD PLAYE RS 


power output of up to 10 watts 1» obtained. We supply SPECIFIED COM- 
PONENTS AND NEW MULLARD VALVES including PARMEKO MAINS 


Many at REDUCED PRICES 


Ё. TRANSFORMER and choice of the latest Ultra-linear PARMEKO or the Send 8. A.E. tor ILLUSTRATED LEAFLET 
PARTRIDGE Output Transformer. £10 0 0 E R 

a a $ Price: COMPLETE KIT (Parmeko O/put Trans.)...........- i imd THE COLLARO JUNIOR" 4-speed single £3 15 0 

* (Pe £11 10 0 plaver with separate crystal pick-up.......... a = 
3 Alternatively we suppiy ASSEMBLED AND TESTED.... a . THE NEW GARRARD “ AUTORLIM " 4-speed £8 10 0 

ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER £1/6/- extra. | Autochanger with Crystal Plck-Up .......... i " 
e THE МЕМ COLLARO “COU” 4-speed auto- £7 19 6 

MULLARD’S 2-VALVE changer unit with Studio " È” pick-up ...... LI Ы 


The NEW COLLARO Model RP594 4-speed Sing! 
7) Recon Player Studio mur d ANC E £9.18.6 
£6.9.6 


THE E.M.L 4-speed Single Record 
corporating a high output crystal pick-up.... 

B.8.R. MODEL UALli, a 4-speed Mixer Auto- £1 10 0 
changer with crystal pick-up ............... . = ш 
Available incorporating the B,S.R. STEREO £8 13 10 
Pick-up, plays L.P. and 78 records.......... = d 


PRE-AMPLIFIER TONE CONTROL UNIT 
Employing two EF86 valves and designed to operate with the Mullard 
MAIN AMPLIFIER but also perfectly suitable for other makes. 
Bupplied strictly to MULLARD SPECIFICATION and Incorporating 
€ Equalisation for the latest B.I.A.A. characteristics. 
2 TEE d ана AE ani variable reluctance magnetic types. ot 
nput (a; rect from High Imp. Tape Head. (b) From a Tape Amplifier or Pre-Amplifier. 
е Sensitive Microphone Channel. @ Wide range BASS and TREBLE Controls. P ERR goro =F Autochanger fitted £1 0.10.0 
fico: à K Hp С a 
op EM OtO.0 0 The intest GARRARD TRANSCRIPTION MOTOR 000 7.3 
———À Mee ——— — — — В «301? Less esae 8... * 
The new GARRARD Model 4HF High Quality 
COMPLETE MULLARD 5-10 AMPLIFIER Single Record Player fitted with the latest T.P.A. £49 8.7 
The popular and very successful complete “ 5-10 '' incorporating Control Unit 12 pick-up arm and G.C.S. crystal Cartridge .. aod 
providing up to 10 watts high quality reproduction. GARRARD Model TA/Mk, II Single Record Player 
Specified components and new MULLARD VALVES are supplied Including fitted with high output crystal Pick-up. £8 10.0 
PARMEKO MAINS TRANSFORMERS and ehoice of the latest PARMEKO detachable head AG DEI 
or PARTRIDGE ULTRA Linear Output Transformers. £11 10 0 HIRE PURCHASE TERMS ble all units £8/19/6 
Price: COMPLETE KIT. Parmeko Transformer .......... bu and over. Carriage and insurance on each above 5/- extra. 


Alternatively we supply ASSEMBLED AND TESTED.... £1 3.10.0 еповооаавовавовеввовевевавовоенвоноооооое 
Hire Purchase (Assembled Amp. only). D it -, 12 ths at 0. 

ABOVE ete PARTRIDGE OUTPUT азон SpE MULLARD FOUR CHANNEL 
—— — -— : MIXING UNIT 


COMPLETE MULLARD 3-3 ITPTTTTTETETIETTTTT TG 
- Self powered Catbode followeroutput. Incor- 
: VEL p p 
ИНЕҮ RION QUALITY AMELITIER DENTE porates two inputs for CRYSTAL MICRO- 
3-WATT AMPLIFIER DESIGNED IN THE PHONES, one for CRYSTAL PICK-UPS 


MULLARD LABORATORIES. and ee Radlo or £8.8 0 
Price for COMPLETE KIT.. £7 10.0 PARTS £8.8. 


UFMPARTS 7... erre cR ASSEMBLE: 
Авива — £10.0.0 


(Plus 6/6 carriage and insurance.) ^ 
Terms: Deposit £2 and 12 months at 15/-. Mode! LL 


Alternatively supplied ASSEMBLED AND 
FULLY TESTED (Plus 6/6 £8. 19 6 
е a one microphono input matched for moving coil or ribbon mike £1/17/- extra. 


ABSEMBLED AND TESTED £8.0. 


carriage and insurance) .... 


H.P. TERMS: Deposit £2 and 8 monthly payments of £1. 
Our kit is complete to the MULLARD specification Including supply 
3f specified components, valves and PARMEKO OUTPUT TRANSFORMER. We also 
include switched inputs for 78 and L.P. records plus a Radio position. Extra power to 
drive a Radio Tuning Unit is also available. 


STEREO ''3-3" MAIN AMPLIFIER 


Comprise two MULLARD 3:3 Main Amplifiers on one chassis. Operates with above 
MULLARD STEREO PRE-AMPLIFIER. Output power 6 watts. Inputs for Crystal 


DD Pigs Tuner £1 0.0.0 or ASSEMBLED £11.1 5.0 


STERN'S INTER-COMM or BABY ALARM 


A small versatile Unit employing the new MUL- 
LARD ECL86 valve and designed to provide two 
(or three) way conversation up to extreme distances. 
Operates from A.C. mains 200 to 250 volts and as 
in all our designs only new high-grade and guaranteed 
components are incorporated. PRICES—MASTER 
UNIT and ONE EXTENSION. 
F 88 BL 

Panta $0.17.0 AAD Testeo £8.0.0 
The equipment consists of a MASTER UNIT, size 
only 8lin. x 5łin. x 6in. and ONE EXTENSION 
(a second extension may be added at any time). 
The Master Unit incorporates switching and power 
supply and with the chassis completely isolated from the mains is operated in absolute 
safety. Attractively presented in cases covered in quality leatherette. 


— — — —— — — —— — —— —À — — — — — 


! ! HOME CONSTRUCTORS ! ! 


A RANGE OF “EASY TO ASSEMBLE” PREFABRICATED CABINETS 
Designed by the W.B. “ STENTORIAN ' COMPANY for “ Hi-Fi | Loudspeaker systema 
or to accommodate high quality equipment. The acoustically designed Bass Reflex 
Cabinets containing the very successful '* Stentorian " speakers give realty first class 
reproduction and are well recommended. Models are also available to accommodate 
high-quality Amplifiers, Pre-amplifiers, Tuning Units, Record Players, etc. Al] models 
are very easily assembled, in fact only a screwdriver is required. 

Fully illustrated leafleta are available, including complete specificationa of the various 
STENTORIAN LOUDSPEAKERS, Please send 8.A.E. 


"Hi-Fi" LOUDSPEAKERS У.О 
GOODMANS—WHARFEDALE—W.B. 
ILLUSTRATED AND PRICED LEAFLETS ON REQUEST 


SPECIAL OFFER OF ТАРЕ 
900ft. on 5 in. — 18/6 
P.V.C. base on latest type | 200. on 53in, — 2lj- 


Plastic Spools, New, boxed — 225ft. on 3 in. — 5/9 
and guaranteed. 1,200ft. on 7 in. — 21/- 
1,800ft. on 7 in. — 32/6 


H.P. TERMS ARE AVAILABLE ON ALL 
ASSEMBLED EQUIPMENT OVER 29 


STERN RADIO LTD. tons. tos 


Telephone: FLEET STREET 5812/3/4 


COMPLETE STEREO AMPLIFIER 


Meets the many requesta for a low priced but good quality Stereophonic Amplifier. Out- 
put power is 4 watts. Inputs for Crystal Pick-ups and Radio Tuner. 


EIT OF PARTS £8.10.0 or ASSEMBLED £1 0.10.0 


Mk. II *' Fidelity ” FM TUNING UNIT 


An attractively presented Unit incorporating MULLARD PERMEABILITY TUNING 
HEART and corresponding Mullard vaive line-up. Very suitable to operate with our 


M d Amplifiers. 
FOR THE CONSTRUCTOR £1 0.0.0 or ASSEMBLED £1 4.5.0 


SPECIAL CASH ONLY OFFER ! ! 


The very attractive PORTABLE AMPLIFIER CASE 
together with a good quality GRAM AMPLIFIER and a 
matched P.M. SPEAKER. ALL FOR ONLY 
Plus 7/6 carr. and іпв.). The Amplifier 

consists of a 2-stage design. incorporating 
the 3 modern BVA valves and has separate 
BASS and TREBLE CONTROLS. The 
Portable Case will also accommodate almost 
апу make of Autochanger and is attractively 
finished in Grey Colour Rexine—WE ALSO 
SUPPLY SEPARATELY:— 


(а) The 2-stage (plus Rectifier) AMPLIFIER 
£4 2 

(b The PORTABLE CARRYING CASE 
£317 6 (Carriage and 3 

kc) 6}in. P.M. SPEAKER ...... 18 9 Insurance 4/- extra). 


ttt Ce iE 


£8.7.6 


!! A BARGAIN !! 


WE ARE ABLE TO OFFER BRAND NEW 
and FULLY GUARANTEED 


TRUVOX Mk. YI TAPE DECKS 
List Price £26.5.0 FOR £18.18.0 


Deposit £3/16/- and 12 months £1/7/8. (Carr. & Ins. 7/6 extrat. 


A twin track model operating on 3} and 7} im/sec, Speeds and Incorporating Pa 
Control and Rev. Counter. a 3 i 


THE ABOVE INCORPORATING THE LATEST 4.TRACK 
MINIFLUX HEADS FOR STEREO OPERATION IS 


AVAILABLE FOR £21 .1 0.0 (Carr. and Ins. 7/6 extra). 
Deposit £4/6/-, 12 monihs of £1/11/7. 
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TESTMETERS FOR EVERY POCKET AND PURPOSE 


1,000 OHMS PER VOLT 


MODEL U.l. Reads A.C, and 
D.C. volts up to 1,000; D.C. 
current to 500 mA; Resistance 
to 200 K. Basic movement 300 


2,000 OHMS PER VOLT 
MODEL ТР-10. Reads A.C. 
and D.C. volts up to 1,000; 
D.C. current to 500 mA. Re- 
sistance to 1 Meg.; Capacitance 
to 1 uF; Decibels from —20 to 


20,000 OHMS PER VOLT 
MODEL TP-58. Reads voltages 
up to 1,000, D.C. at 20,000 ohms 
per volt and A.C. at 10,000 
o.p.v.; D.C. current to 500 mA; 
Resistance to 10 Megs, Capaci- 


30,000 OHMS PER VOLT 
MODEL 500. Reads voltages 
up to 1,000, D.C. at 30,000 ohms 
per volt, and A.C. at 15,000 
о.р.у.; D.C. current to ]2 amps; 
Resistance to 60 Megs; Decibels 


pA., Easily read open scale. 
Size 53x 34 x 2}in. 


£2/19/6 


CRYSTAL CALIBRATOR No. 10 


A superb Crystai Controlled 
Wavemeter, Has directly 
calibrated dial for nomina) 
coverage of 1.5-10.0 Mcjs. 
but may actually be used 
from 500 ke/s up to 30 
Mc/s. Complete with 500 
kejs. Crystal, 2 valves 
type IT4, 1 of 1R5 and 1 
of CV286 (Neon Stablliser), 
and Instruction — Book. 
Size Tip. x 7110. x 4in., 
weight 5 lbs. Used but in 
first-class condition. ONLY 
£2/19/6. Carr. 3/6. 


PCR COMMUNICATIONS RECEIVERS 


Manufactured by Pye & Philips. One of the Army’s 
most versatile and sensitive sets, RF Stage and 2 of 
I.F., using 6 British I.O. valves. Large 180 Degrees 
Illuminated and Calibrated Dial, Flywheel Tuning with 
locking device, Aerial Trimmer, Tone and Volume con- 
trols, Band Switch, front panel jacks for speaker or 
phones. In black metal case. Size 17а. L., x 810. Н. х 
10in. D. Model PCR covers 6-18 Mc/s., 200-550 metres 
and 850-2,000 metres, and has internal din. speaker. 
REME reconditioned AB NEW £6/19/6. 

Model PCR 2 has similar Long and Medium Waveband 
coverage, Short wave 6-18 Mc/s, but no speaker. Used. 
but excellent condition £5. 

Every recelver aeria! tested before despatch. Add 10/6 
carriage all models. 

Designed to operate from bulky EXTERNAL power 
supply, but any set can be fitted with BRAND NEW 
COMPONENTS INTERNAL PACK for 200/250 v. A.C, 
at an extra cost of £2. 


“6000 COMPANION" 6 TRANSISTOR COMBINED | 


+36; Output jack for Audio 
measurements. Size 34 x 5x 13in. 


£3/19/6 


All instruments supplied with test leads and prods, instructions, and internal batteries, and are fully guaranteed. 


W 1181A WAVEMETER. Crystal controlled heterodyne 
frequency meter covering 100 kc/s. to 20 Me/s. in 8 
switched bands and ін virtually the British BC221. 
Power requirements 2 v. L.T. and 40-60 volts H.T. 
Complete with Calibration Book, Crystal, Operating 
Valves and full set of spares. Used but in perfect order. 
ONLY £5 (carriage 15/-). 


PANEL METERS 


F.S.D. SIZE AND TYPE PRICE 
25 microamps D.C. 2}in. Proj. circular 59/6 
50 microamps D.C. 2hin. Flush circular 59/6 
50 microamps D.C. 3iin. Flush circular 80/- 
200 milliamps Р.С. 210. Flush circular 12/6 
20 amps D.C. 2in. Proj. circular "16 
40 amps D.C. 2in. Ргој. circular 7! 
300 volts А.С. 2pm. Flush circular 25/- 
500 volts А.С. 2tin. Flush circular 25/- 


BE 221 FREQUENCY METERS 


Coverage 125 kc/s to 20 Mc/s. 
and known the world over as a 
first class standard. Complete 
with original calibration book, 
crystal, valves, and instruction 
book. Used, but in very good 
condition. ONLY #16. Illus- 
trated descriptive leaflet available 
on request. 


PORTABLE AND CAR RADIO 


The finest Transistor Portable ever designed for the constructor. 


Ж 750 mW Output. 
Ж 6 Transistors plus 2 Diodes. 


te Covers 540-1,640 Ke/s (180-550 metres) 
and 160-285 Kc/s (1,050-1,880 metres). 


Ж Latest printed circuit technique. 
Ж Pre-aligned I.F.T.s. 


* Very fine tuning with calibrated dial, 


* Internal high gain aerial with car aerial 
socket. 


Ж Brilliantly styled 2 colour cabinet size 
Піп. x 8in. x 3in. 


Technical knowledge is not required to build this set, the easy-to-follow illustrated data which can be purchased for 


3/6 making construction simplicity itself. 


TOTAL COST INCLUDING CABINET AND DATA (Battery 3/6 extra.) 


АП parts sold separately, detalled list on request. 


£9.19.6 


tance to 0.1 uF; Decibels from 
—20 to +36. Size 3x 51 x Min. 


£5/19/6 


from —20 to +56; Incorporates 
internal buzzer for audible 
warning of direct shorts and 
blocking condenser for AF Out- 


ез x Of хш. £0) 19/0 
Further details sent on request. 
** P.W.” 6 TRANSISTOR 
PERSONAL RECEIVER 


Designed by the 
technical мбай 


ot Practical 
Wireless, easy 
to build, using 
printed circuit, 
and let Grade 
Matched Tran- 


sistors and Diode. 
Full Medium 
and Long Wave 
coverage to ipter- 
nal speaker. Ай 

} parts sold sepa- 
rately (new components only) enabling you to buy as 
required, and full detailed price list will be sent on 
request. Conatructional details 1/6. TOTAL COST IN- 
CLUDING BATTERY AND CABINET, £8/19/6. 


a res 
AMPLIFIER N24. Ав previously advertised. 4 valves, 
rack mounting, with internal A.C. mains pack for neminal 
110/230 volts. Output to 600 ohms line, provision for 
600 ohms or High Impedance Input. А first-clasa job. 
ONLY 89/6 (carr. 10/6). 


BC 342 RECEIVERS. A few only of these [amous Ameri- 
can sets covering 1.15-18.0 Mc/s., in six bands. Internal 
115 v. А.С. Mains pack, А super receiver in first-class 
condition and perfect working order ONLY £20 
(carriage 15/-). 


OE oe 
UNISELECTOR, 25 way 8 bank 15 ohm coil for 24 volt 
operation, unused, ex-brand new equipment, only 62/6. 


SPRAGUE CONDENSERS. Metal cased wireends. New, 
.01 mfd. 1,000 v. and .1 mfd., 500 v. 7/G per dozen. 
Special quotes for quantities. 


Cash with order please, and print name and address clearly 


PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS 


ELECTRONICS 


HARRIS 


(LONDON) LTD. 


Radio Corner, 138 Gray’s Inn Road, London, W.C.1. 


Open until | p.m. Saturdays. 


Phone: TERMINUS 7937 


We аге 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus irom King's Cross. 
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Bpool. 


4-TRANSISTOR PORTABLE 


BUILT For 99/- 


Plus 3/- P. & Р. 
PP7 Battery Extra 3/6 


A 4-transistor and 1 
diode Portable Receiver 
ideally suited for the 
young enthusiast, hav- 
ing full medium wave- 
band coverage and in- 
.ternal Ferrite Rod 
Aerial, it incorporates a 
pre-tagged circuit chas- 
sis ensuring ease of construction, a Hi-Flux 5in. 
Speaker is used and the receiver is housed in 
an attractive two-tone rexine covered Cabinet 
with carrying handle. 


RADIO 


THE ‘MID-FI’ 


A NEW DESIGN 4; 
WATT AMPLIFIER 


KIT 95/- "= 3- 
BUILT £6 ©з 


PAID 


A new circuit for the home constructor requiring a good 
quality medium-powered Amplifier for reproduction of 
Records or F.M. Broadcasts. Technical Specifications: 
separate bass and treble controls. Valve line-up EF86, 
EL84, EZ80. Voltage adjustment for А.С. mains from 
200/250 volt 3 or 15 ohms impedance. Negative feedback 
Size 7 x 5 x 2in., overall height Sin. Silver-hammered 
finished Chassis. 


DO IT 
i YOURSELF! 
pm A £1 Р 1 E 0 БИЧ a 
Be buiit tor 5 10. 0 pis | 


These two recelvers use the latest type circuitry and are 
fitted Into attractive cabinets 12 x 6} x 5jin.. in either wal- 
nut or ivory Bakelite or wood 1/- extra. Individual in- 
struction books ]/- each, post free. 


30 Watt PORTABLE SOLDERING IRON. Complete with 
Vinyl Bag, lead and plug. 18/9. plus 1/3 P. & Р. 


THE PREMIER TR/2 TAPE RECORDER 


PRICE including Micro- 
phone, Tape and Spare 


Pius 15/-. 


Once again Premier is first with another 
magnificent offer. 
"T R/2" the latest and cheapest addition | 
to our range of popular Recorders. 


X8Single speed Зп. per sec. 

X Playiny time 5{in, std. tape—1 | hours. 
L.P. tape—2 hrs. 

*Volume on/off and tone control. 

*Power output 3 watts. 

Input sockets for Microphone, Radio/ 


The SUPER 
19 Gns. 


MAY BE 


вошт rog $9.15.0 


P. & P. 


Introducing the | 4 STAR FEATURES: 


and one Diode. 
Btar features 
Latest BSR Tape Deck with inter. | Ж one Yero Boa pet 
locking device to prevent accidental *7 X рса! 
erasure. * Printed Circuit, 


B mins. coverage. 


Assembly 


Gram. | with gilt, supported by gilt stands. 
K Extension speaker socket. 
Bize: 135 x 9) x Gin, weight 17 Ib. Instructlon Book separate!y at 2/6 p.p. 


SAVE £££'s 


BY BUILDING YOUR OWN 


ТАРЕ 
RECORDER 


usse, WO [9.0 
£8.19.6 
16.6 


P.& P. 
10/- 


CABINET ....... 
AMPLIFIER KIT. 
SPEAKER 7 x 4......... 


£12.19. 


А complete Таре 
Amplifer Kit, with 
eompletely 
assembled main 
chassis and power 
supply, using 3 
modern miniature 
valves, metal recti- 
C» fier and tuning 
ч indicator, 3 watts 

|; : undistorted output 
rr, from the  EL84 
Output Valve, 

volume on/off and 

"опе control. This Amplifier was designed for use with 
the Collaro Studio Tape Deck and has built-in speed 
vompensation switch, ready to couple to the Tape Deck. 


If above items are 
purchased together 


The above Cabinet is supplied ready cut-out to mount 
the above Amplifier, Speaker and Collaro Tape Deck 
ind is finished in two-tone blue Rexine with gilt 
Speaker escutcheon and fittings. 


£10.19. 


Juilaro S-apeed Btudio 


plus P. & P, 
Tape Deck, 


10j-. 


THE VERDIK 

QUALITY TEN 
AMPLIFIER & 
PRE-AMPLIFIER 


А truly High Fidelity Ultra- 
linear Amplifier with а push- 
pull output of 10 watts and 
incorporating negative feed- 
back. Provision for tuner, 
aiso bass and treble controt 
and 5-position selector switch 
for Microphone, Radio Tape and L.P. and Standard Re- 
cordings. Finished In an attractive grey/green stove enamel. 
FOR A LIMITED PERIOD ONLY 

Original cost 23 gna P. & P. 7/6. £1 4.19.6 


6-Transistor Battery Receiver 


Ever Ready PPO Battery Extra 11]-. 


* Six Ist grade Mullard Transistors 


% 500 mW Push-pull Output. 
Ж Full medium and long waveband 


* Calibrated Direct Drive Dial Drive 


The Receiver is housed In an attractive contemporary mahogany finished cabinet trimmed 


The Recelver will operate for months on one 9-volt long-life battery. 


RECORD 


60 


Plus 6/-. 
РГЕ Р; 


Speaker, 


ж ЕШ point-to-point 
supplied. 
* Dimensions 18in. x 7]in. x 5iin. 


instructions, 


4-SPEED PORTABLE SINGLE 


PLAYER 


MAY BE 
BUILT FOR 


9 GNS. 


Plus 6/6 P. & P, 


Consisting of: 
The new EMI 985 4-speed 


single Player  ......... 4 £4 9 6 
2 valve Printed Circuit 

Gram. Amplifier .......... £2 15 0 
8in. x 2}in. Elliptical 

Speaker  /Sh....... ra £1 1 0 
Portable Се finished 

rexine covered red and 

white polka dot .............. £1 1 0 


All items available separately if required. 


Introducing THE TELEFUNKEN 
STEREO Hi-FI AMPLIFIER 


FOR ONLY 


1.19.6 


Original 
Price 16gns. 


P. & Р, 6/- 


Power Ou:put 5 Watts toral (2) watts per channel). 
Frequency Response 30 с/з to 40 Ke/s 2dB. 

45 c/s to 30 Kefs idB. 
Sensitivity sufficient for all normal inputs from Tape 
Recorders, Pick-ups, Microphones, Radios. 
Power Requirements 110, 125, 150, 220, 240 volts АО. 
Piano key selecting. 
Preselected tone control. 
Size 12in. wide x Sin. deep x ?ір, high 
Finish: Hammered enamel in grey/green with goid 
trimmings. Controls and press buttons in cream. 


Why not convert your battery portable to mains operation 
with the COSSOR МИ? BATTERY ELIMINATOR? 
This Eliminator is completely assembled and supplied 
with 4ft. of Mains Lead and Torpedo Type of On/Off 
Switch. It is housed in 2 Metal Containers approxi- 
mately the sume size as the AD35 and B128 Batteries, 


and sultable for receivers using DK96 range values for 


use on 200-250V A.C, mains. Size: L.T. Unit 3in. 
хоно, хін. Н.Т. Unit 4in. x ?fin. X2In. Original 


price 3 gns. OUR PRICE 
for a limited period only 39/6 (plus 2/- P. & P.) 


WHY NOT VISIT OUR HI-FI AND DEMON- 
STRATION SHOWROOMS. 
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THE NEW MODEL E.P.-10K POCKET 


4 


MULTI - METER 


10,000 O.P.V. ON 


„С. & D.C. 


Out - performs instru- 
ments many times its 
eize and price, 


£5. 1 9,6 а 2/6 


FULL SCALE oed 
DC Volts: 0-6, 0-30; 


0-120; 0-600; 0-1200. 

DC Current: 0-1204A; 
0-12M, 0-300M, 
Resistance: 0-20K; 0-3 


meg. 
Decibels: —20 to +63 
in five scales. 

Capacity: 50uF to .0luF and .00luF to .15, 

Ontput Ranges: 0-6; 0-30; 0-120; 0-600; 0-1: 00. 

Large 9iin. Meter Face, unique slide range selector switch, 
can be carried conveniently in the pocket, also featuring 
an unusually sensitive 10K ohm per volt AC/DC Meter, 
1% precision resistance, and largest Meter ever placed on 
an eem of this size. Complete with Test Leads and 
Battery, size 4} x 3} x lin. 


THE ‘CLARION’ 


Transistorised miniature battery-operated 


TAPE RECORDER 


Ж Completely transistorised circuit. 

* Constant governed speed of 3} LP.8. 

* Recordings interchangeable E other recorders. 

Ж Remarkable reproduction on both speech and music. 


Price includes Microphone and Tape. Batteries 3/4 extra. 
P. & P. 6/-. 


162015. 


for the 
radio man 


Published by T. J. & J. Smith Ltd., 
in conjunction with 

WIRELESS WORLD 

Dorset House, Stamford Street. 
London S.E.1. 
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THE ыыр 7 


BARGAIN OFFER! 


сч». 


A truly top 
quality and Pa 
veraatile 
Tape Re 
corder at a È 


A COMPLETE 
SELF POWERED 


MAY BE BUILT £4 1 9 6 PLUS 5/- 

FOR ONLY в в P. & P. 
This tuner has been designed to the highest 
ро ше modern standards with all the 

atures found only in the more expensive 
Units and yet still within a price range that 
all can afford. No extras required. 
STAR FEATURES 


* Self powered 
* кш ыу Tuning 


price well 

below the 

original cost. 

Incorporating the latest, 

Collaro 3-speed Studio Tape Deck 
STAR FEATURES 

Ж Volume and Tone Control for recordings. yr Volume 

And separate Bass and Treble Controls for replay. ye Faciii- 

ties for monitoring. ye Output 4 watta. ye Separate 

Output Sockets for Amplifier and Extension Speaker. 

Ж Mixing Facilities, ye Housed in attractive red and 

beige two-tone Cabinet with detachable lid. x Fully 

guaranteed and supplied eomplete with microphone 5]1in. 

reel of tape and spare spool 


6 TRANSISTOR POCKET 
THE LEECO Receiver СомРСЕТЕ 
WITH EARPIECE AND - 


Ж Philips FM Tuning Unit 

* ау no drift PLASTIC CASE 

Ж Frequency coverage: 88-100 пас/ѕ. Ideally suited for pocket or handbag, 
* Two IF Stages and Discriminator only 4! x 23 x liin. in size and 7 oz. 


in weight, it has 
full medium wave 
coverage and ite 


* OA 81 balanced diode ouput 
* Valve lineup: ECC85, 2-EF80, 


£8.19.6 


EZ80 Rectifier, EM84 Magic Eye. corporates 6 high Р, & p. 2/-. 
Attractive full vision maroon and gold grade transistors and PP3 Battery 
Glass Dial size 7in. ж 3in,, overall dimen- 1 diode in a superhet extra 2/6. 


cirouit. Available 
1n black, grey. green or cream. 


PREMIER RADIO 


23 TOTTENHAM COURT ROAD, OM "idi ИТИ: Tel, MUSEUM 3451/2 
309 EDGWARE ROAD, LONDON, Ww. E «. Tel. PADDINGTON 6963 


sions of Tuner 8 x 7А x 5tin. 


Ali the everyday information the practical 


radio man needs— plus ап invaluable diary 
Abacs — Abbreviations — Addresses of Radio Organizations — Aerial 
Sharing Circuits — Aerials — Amateur Transmission — Attenuators — 


B.A. Screws and Drill Sizes — Binary Code — Circuit Diagrams — Coil 
Winding Data — Component Coding — Conversion Table — Decibel 
Equivalents — Electrical and Magnetic Units — Frequency Allocations — 
Greek Alphabet — Interference Suppression — Licence Regulations — 
M.K.S. and C.G.S. Units — Mathematical Signs — Modulation Classifica- 
tion — Morse Code — Radar Bands — Resistance of Metals — Resistor and 
Capacitor Markings — Resistor Ratings — Standard Frequencies — Symbols, 
Graphical and Letter — Television Stations (U.K.) — Television Standards — 
Time Constants — Unit Abbreviations — V.H.F. Broadcasting — Vaive 
Base Connections — Waveband Classification — Weights and Measures — 
Wire Tables — Wood Screws — Transistor Types & Connections. 


Wireless World 
DIARY 1962 


6s 104 leather (overseas 5s 9d) postage 4d 
4s 10d rexine (overseas 4s) postage 4d 


from booksellers and newsagents 
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M Te em 


E. = (RADIO) LIMITED 


Phone: GERRARD 8204/9155 
== Cables: SMITHEX LESQUARE 


==. 


“3-34 LISLE STREET, LONDON, W.C2 


NIVERSAL 
AVOMETERS 


All models offered are in first-class condition throughout, fully tested and checked, 
guaranteed perfect and are supplied with instructions, leads and bacteries. 


MODEL “D” 34 ranges............£8:19:6 


MODEL “7” 50 ranges............£12 
MODEL “8” 20,0009/volt........16 GNS. 


Regd. post 5/- extra on all models. 


P.C.R. COMMUNICATION RECEIVERS 


6 VALVES. Frequency coverage on three bands:—850-2000M. 190-550M. 6-18Mce/s. 


Super slow motion drive, Aerial trimmer. Volume and tone controls. Output for 3 ohm speaker 


or phones. 


Available as follows:— 
AS NEW WITH BUILT-IN SPEAKER, £7/19/6. 


USED BUT IN FIRST-CLASS CONDITION WITH SPEAKER, £6/19/6. 


Carriage 10/- extra on ail models. 


All above models can be supplied with a built-in power unit for operation on 200/250 volt A.C. at an 
additional cost of 39/6 or alternatively the original plug-in A.C. mains power units are available at 


35]- extra. 


CONTROL BOX with 0-1 ma. meter (flush mounting 2jin. scale), 
5 microswitches, 2 toggle switches, 2 wafer switches, 2 Leach relays, 
condensers, etc., ia a neat box 10x 7x 3 inches. New in cartons. 30/-. 
2/6 t. 
CONVERTORS. 12 or 24 volts D.C. input, 117 volts A.C., 60 cycles, 
75, 100 125, 150 or 175 watts output. Mounted in a strong metal case 
with shock absorbers, 2 vibrators, smoothed, silent operation. New 
£6/10/-. Carr. 7/6. | i 

ALS. Complete dipole sets for the B44 receiver, suitable for 
FM, television, etc. Simple and very easy to assemble, can be strapped 
to a pole in a few minutes, etc. Four sets of aerial rods that push into 
ready-made sockets. No. 1 set 30 inches (each rod). No. 2 33 inches. 
No. 3 374 inches. And No. 4 42 inches. Ali rods } in. dia. Ideal aerial 
for mobile use. Complete 27/6. Carr. 2/6. 
SYNCHROS CONTROL MOTORS (U.S.4..  R112-2D-B. 115 volt 
400 cycles, 2 ph., 50/- each. 
TELEPHONE SEIS. 3 desk telephones, 3 G.P.O. magneto generators, 
3 bulls-eye indicators, 75ft. twin lead covered cable and terminal 
blocks, etc. For use Nos. 2 and 3 С.В. and auto systems or DE.L.'s, 
P.B.X. £12/10/-. Carr. £1. | 
BC 611 (WALKIE TALKIE), Complete crystal sets available ft 
234. Freq., 4,035 to 5,500 kc/s. 24 xtals, 12 aerial coils and 12 tank 
coils. #3/10/- set, post 3/-, 
USA COMPUTERS. AN-11-70A single parallax, £10 each, /1 carr. 
TANNOY power microphones No. 1A. 8/6 each, 2/- post. 
MOTOR ASSEMBLY. Servo unit, C-1-11 A G1020. 26 volts D.C. 
Auto. pilot. New in cartons, Price £3/10/- each. Carriage 7/6. C1 
Auto. pilot fli^^t gyro. unit, Price £3/10/- each. Carriage 5/-. 
VARIABLE у Е: STORS, 3 ohms 10 amps., 18/6 each. Post 3/-. 
TRANSFORM ER, (drop thro’ type). 110 and 230 volts pri., 275-0- 
275 at 125 mls., v.35 v. at 0.9 amps., 6.4 у, at 4 amps. Size 4x 4x 4}in., 
22/6 each. Post 3/-. 
MINE DETECTORS. Type 6A, small lightweight 28lb. packed, com- 
plete with spares and carrying case. New £6/10/- each. Carriage 5/-. 
ROTAX CONVERTERS, Type 8A. 24 v. D.C. input, 115 v. А.С. at 
1.8 amps, 400 cycles, 3-phase, £6/10/- each, carr. 7/0. Other types in 


stock. 
NEW LIST AVAILABLE SEND 6d. IN STAMPS. 


PLEASE INCLUDE POSTAGE ON GOODS 
TERMS C.W.O. All goods offered are ex-W.D. S.A.E. for enquiries 


W. MILLS 


3B TRULOCK ROAD, TOTTENHAM, N.I7 
Phone : Tottenham 9213 & 9330 


SERVO & ELECTRONIC SALES LTD. 


PARISTOR PARALLEL RESISTOR CALCULATORS. Brand new, remarkable 
time-saving instruments. Quantity discounts for industrial concerns and educational 
authorities. Apply to our Orpington address for full details. Price 44/6 in plastic 
wallet (p.p. extra). S.T.C. BRIDGE RECTIFIERS B/!12/2/1CW 24 V. 10 amp. D.C., 
brand new, 35/- (2/-). ELECTROSTATIC VOLT-METERS 0-15 kv., in oak carrying 
саве, brand new, Everett Edgcumbe, £7/10/- (3/6). HIGH FREQUENCY ALTER- 
NATOR SETS O/P 200 v., 1,100 cps, 1 ph., 14 kVa I/p 415 v. 50 cps, 8 ph. Complete 
with control panel fitted with voltmeter, ammeter and frequency meter, motor 
switeh gear and stabilizer. Manufactured by E.D.C. and brand new stock. Other 
alternators available for 400 and 2,000 cps. COMMUNICATION RECEIVERS Type 
R107, 1.2 to 17.5 mc/s. in 3 ranges, 9-valve superhet, 3 Кеја. or 7.5 Ke/s. bandwidth, 
100-250 v. 50 сря or 12 v. D.O. supply. Sensitivity 2-64, V. in ex. cond. £14/10/- (25/-). 
R.107 RF nnd POWER UNITS, brand new, from which superb communication re- 
ceivers could easily be assembled. Compiete Е.Е. units with drive and 12 v. D.C./230 
у. A.C. power unit, supplied with cct. leas valves, £4/19/6 the pair (15/-). Bet of 4 
valves 20/- (1/-). R.107 LF, TRANSFORMERS 9/6 ea. (1/-). TYPE R.208 50 Ke/s. 
to 3 псів. cont. In 9 ranges, 15-valve superhet, 0.7, 2.5 or 8 Ke/s. bandwidth, 100-250 
v. 50 cps or 12 v. D.C, supply. Sensitivity 2-44 V. Receiver, power unit and range 
extension unit, 3 units in all for only £30 (35/-). Type PCR2s £9/10/- (15/-). TRANS- 
MITTER RECEIVERS 1986 TX EX Xstl controlled, 124-156 mc/s., tip-top cond., 
with Instructions, £8/15/- (12/6). CIRCUITS available for R.107 and 1986 at 2/8 ea. 
(61.). Е.Е. SEALED REFRIGERATOR UNITS, 110 v. 50 eps, with cooling coils, 
ice box and thermostat, charged. brand new, £90 (carr. extra). INDICATOR UNIT 
APW 9922A, 1-VCR97, 3-V R91, 2-V R54, 1-CV1285, 1-VT61, mumetal shield, focus 
and brill. controls, 8 pots, ideal for ‘scope conversion or CRT display unit, new with 
oct., 37/6 (5/-). COSSOR No. 11 OSCILLOSCOPES. 3in. C. R.T., mains input, 1-5-40 
m8. time base. Buperb instrument in brand new condition, £10/10/- (£1). COMPUT- 
ER MAGNETIC RECORDING ТАРЕ. jin. 600ft. lengths on Зір. centres, 15/- (1/6). 
MICRO-AMMETERS. 2}in. Е.В. scale 0-500 microamps, 32/6 (1/6). DRAYTON 
ТҮРЕ RQ MOTORS, 37 r.p.m., 230 v. A.C., 75/- (4/-). RHEOSTATS, 1 ohm 14 amps 
10/-, 14 ohm 4 amps 13/6 (1/6). BATTERY CHARGER D.C. AMMETERS. 0-20 
amps 12/6, 0-50 amps 10 -, 0-50 volts 12/6 (1/-). MAINS POWER UNITS FOR PCR 
RECEIVERS 45/- (7/6). 12 v, VIBRATOR POWER UNITS for PCR receivers, 30/- 
(7/6). E.E. CAP, START MOTORS. 230 v. A.C. 1 h.p., 1,425 r.p.m., £5/19/6 (7/8). 
ADVANCE SIGNAL GENERATORS Type 49, 230 v. A.C. I/P 20 to 110 mc/s., 1 v. to 
10 mV. (with MU eus carrier meter), in 5 ranges with int, mod., exc. cond., £10 (10/-). 
TINSLEY GALVANOMETERS, 835.45, 500 mm. per A., £10/10/- (10/-). SWITCH 
BOARD METERS. 0-200 amps, 400-0-400 amps, 0-500 v., 0-400 amps., 30-0-30 amps., 
60-0-60 amps, 30/- ea. (5/-). BERITEX METEOROLOGICAL BALLOONS. 500 g. 
15/- (1/6). А.С, AMMETERS. 2}in., 0-40 amps, 50 cps, moving ігор, 12/6 (2/-). 
5.Т.0. MIN. RELAYS, 4186 ED and 4186 GE, 17/6 (1/-). SUNVIC HOT WIRE 
VACUUM SWITCH RELAY CONTROLLERS. 102-3, 930 v. 2 kw., 30/- (3/-). 
F203-8, 230 v. 7 kw., 45/- (3/-). НЕО POWER UNITS. 12 v. D.C. I/P. 35/-, new 
and boxed (3/6) SIZE II SYNCHROS AND SERVO-MOTORS. Types 26V11CT4A 
and 11M47A, available ex stock in brand new condition. We stock Magslips. Belsyns, 
Tpots, and all electrical components for automatic computation and control. Ріеаве 
add carriage in bracketa. 


Post orders to 1, HOPTON PARADE, STREATHAM HIGH ROAD, S.W.18. Callers 
to 43, HIGH STREET, ORPINGTON, KENT. Tels.: Streath:m 6165 and Orpington 
31066. Terms: Nett monthly approved a»; s i nts only, + taerwise C. W.O. 
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SPECIAL OFFER! 
EDISWAN MAZDA TRANSISTORS 


Unrepeatable. Brand New. Guaranteed. 

XA 103. Т.Е. Amp......... 

XA 104. F/C or L.O.. 

XB 112. L.F. Amp 

ХС 141. Audio output. Class А or 
Class B. [1 watts at 80°C. ............... 10/- 

ХА 121. Drift 1.F. Amp 


The following are R.F. drift with 
30 me/s. cut-off. 

XA 123. R.F. mixer 

XA 124. F/C or L.O 

ХА 126. R.F. Amp. 


Postage extra. 


types 


PARMEKO TABLE TOP TRANSFORMERS. 
Input 230 volts. Output 620/550/375/0/375/550/ 
620 volts 250 ma. 2x 5 volt 3 amp. New, boxed, 
45/- ea. Carriage 5/-. 


24-AMP. VARIAC TRANSFORMERS. Input 
230 volts. Variable output 185 to 250 volts 
24 amps., £12/10/- each. Carriage 10/-. 


RC.2210 HETERODYNE FREQUENCY 
METERS. 125 ke/s. to 20 Me/s. As new 
condition. Supplied complete with valves, 
crystal and calibration charts, £16 each. 
Carriage 7/6. Also available less charts, 
£9/10/- each. 


PAINTON MINIATURE JONES PLUGS 
AND SOCKETS. 2 pin 2/6 pr., 4 pin 3/6 pr., 
6 pin 4j- pr.; 8 pin 4/6 pr., 12 pin 5/6 pr., 18 pin 
7/6 pr., 24 pin 8/6 pr., 33 pin 10/6 pr. Post extra. 


SPARES KITS FOR CR.!00 RECEIVERS. 
Contains |5 valves, condenser and resistor kits, 
pots, output transformer, etc. All new and boxed, 
59/5 each. Р/Р 3/6. 


COLLARO STUDIO TAPE TRANS- 
CRIPTORS. Latest 1961 model, 3 speeds, 
3 motors, digital counter, press button 
switching, etc. Supplied brand new, guar- 
anteed, with instructions and spare 7in. 
spool, £10/10/- each. P/P 3/6. 


BRAND NEW MEDRESCO HEARING 
AIDS. Supplied complete with earpiece, leads 
and battery pouch. Only 32/6 each. Р/Р 1/-. 
Batteries 5/- extra. 


1,000 WATT MAINS ISOLATION TRANS- 
FORMERS. 230-volt primary, 230-volt secondary. 
New, boxed, ex-Admiralty, £5 each. Carriage 10/-. 


7.5 КУА. AUTO TRANSFORMERS. 115/ 
230 volts. New, boxed, ex-U.S.A., £15 each. 


Carriage 10/-. 


R.C.A. PLATE TRANSFORMERS. Primary 
200/250 volts. Secondary 2,000/1,500/0/1,500/ 
2,000 volts 500 ma. New, boxed, #6/10/- each. 
Carriage 10/-. 


FIELD TELEPHONES TYPE F. 


Ideal for all 
intercom. 


building 
sites, etc. 
Generator 
bell ring- 
ing, 2 line con- 
nection. Sup- 
plied complete 
with batteries 
and wooden 


carrying 
case, fully tested, £4/19/6 
pair. Р/Р 5/-. 


WIRELESS WORLr 


33i 


FAMOUS AMERICAN RECORDING 
TAPES. 


First grade quality. Fitted with leader tapes 
and stop foil. 


Postage extra. 
Send for full list of tape bargains. 


CRYSTAL CALIBRATORS NO. 10. 


1.5 to 10 mc/s. Can actually be used from 
500 ke/s. to 30 mc/s. Few only available. 
Brand new with instruction manual, 72/6 
each. Postage 3/6. 


R.C.A AR 88D RECEIVERS 


This world-famous [4-valve receiver offered 
reconditioned, perfect working order and in 
superlative condition throughout. Fre- 
quency coverage on 6 bands 500 ke/s to 32 
mc/s. Circuit incorporates variable selectivity 
with crystal filter, tone control, aerial trime 
mer, b.f.o., a.v.c., R.F, and А.Е. gain controls, 
mechanical bandspread, etc. Output is for 
phones or speaker. Operation 115 ог 230 
volts A.C., £35 each. Carriage 30/-. 


PORTABLE PRECISION VOLTMETERS. 
Brand new moving fron instruments housed in 
polished teak case with 8in. mirror scale. 2 ranges, 


А.С. or D.C. 0-160 v. and 0-320 v. 
within 296, £5/19/6 each, Р/Р 3/6. 


Accuracy 


MINE DETECTOR NO. 4A 


Will detect ferrous and non-ferrous metals. 


Complete and as new in transit cases. Sup- 
plied fully tested with instructions. 39/6 
zach. Carriage 10/-. Batteries 8j- extra. 


MARCONI TF-33 UNIVERSAL IMPED- 
ANCE BRIDGES. Reconditioned to maker's 
spec., £35 each. 


SOUND POWERED TELEPHONE HAN D- 
SETS. Brand new boxed, I5/- each. Р/Р 1/6. 


BRAND NEW Boxed 
100 MICROAMP 
METERS. Standard 
21а. flush panel mount- 
ing. Scale calibrated 
0-100 ears: 42/6 
each. P/P 1/3. 


NATIONAL H.R.O. RECEIVERS 


Senior model, table mounting. Supplied with 
complete set of 9 coils covering 50 kejs to 30 Mejs. 
Special features include: S meter, variable selec- 
tivity, crystal, phasing. Output for phone or 
speaker. Supplied fully tested and aligned, 
superb condition throughout. Price 21 gns. 
Carriage }0/-. Power units available 59/6 each 
extra. 


24 VOLT D.C. 
FUEL PUMPs. 


Perfect condition, 


15/6 ea. P/P 2/6. 


CLASS D WAVEMETER No. 2. 
Crystal controlled, !.2-19.2 М/сѕ. Operation 230 
volt A.C. or 12 volt D.C. Complete with calibra- 
tion chart, £9.19.6 each. Carr. 10/6. 
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(RADIO) LIMITED 


Phone: GERRARD 8204/9155 
Cables: SMITHEX LESQUARE 


LISLE STREET, LONDON, W.C2 


G.E.C. SELECTEST 
MULTI-RANGE 
TESTMETERS 


1,000 ohms per 
volt AC/DC, 37 
ranges. Fitted 
with automatic 
overload cut-out. 
Supplied in per- 
fect condition com- 
plete with batter- 
ies and leads. 

£9/19/6 each. Reg. 
post 5/- extra. 


SELENIUM L.T. METAL RECTIFIERS. 
Full wave bridge connected, all new and guar 
anteed. 


12/18v. 1 amp... 4/3 24/36у. 4 amp....18/6 
I2/18v. 24 amp... 6/9 . 24/36v. 6 amp....22/6 
12/18у. 4 amp... 9/9 21/36у. 10 amp....45/- 
12/18. 5 amp....12/6 24/36у. 15 amp....47/6 
I2/1Bv. 6 amp....13/6  36/48v. 6 amp....32/6 
12/18v. 10 amp....22/6  48/60v. 2 amp....18/6 
24|36v. 1 amp... 9/6 48/60у. 10 amp....82/6 


Please add postage. 


L.T. TRANSFORMERS. All primaries tapped 
200/250 volts. 3.5, 9 or [7 volts 1 amp., 9/9; 
ditto 2 amp., 14/3; ditto, 4 amp., 16/6. 9 or 17 
volt 6 amp., 26/-. 3, 4, 5, 6, 8, 10, 12, 15, 18, 20, 
24 or 30 volts 2 amp., 18/6. Ditto, 4 amp., 27/6. 
Please add postage. 


AMERICAN ARB RECÉIVERS 
Frequency coverage on 4 bands 195 kc/s to 
9.05 mc/s. Precision vernier drive. Valve 
line-up: 125А7, 4-I2SF7, 12A6 and 991. 
Operation 24 volts D.C. Supplied fully tested 
and checked, £6/19/6 each. Carriage 7/6. 


| OHM 14 AMP. SLIDER RHEOSTATS, 
15/6 each. P/P 2/6. 


PHOTO VOLTAGE AMPLIFIERS 
These special units contain а 1 microamp. 
Tinsley mirror galvanometer, twin selenium 
photo cell. 12 v. lamp, lamp housing and 
focusing unit. Brand new; boxed, £9/19/6 
each. Carriage 7/6. 


ARES. Complete wavechange 
switch assembly with screens, new, boxed, 17/6 
each. Р/Р 2/6. Ist L.F. transformers, new, boxed, 
3/6 each. P/P 9d. 


SPEAKER BARGAINS 
All brand new and guaranteed. 


2iin. 35 ohm ... 17/6 I2in. 3 ohm ... 29/6 
2iin. 70 ohm 17/6 -12in. 15 ohm ... 42/6 
2tin. 3 ohm 17/6 7 x 4in. 3 ohm 15/6 
3in. 3 ohm ...... 17/6 8x2ln.3ohm 17/6 
4tin. 3 ohm 15/6 Вх біп. 3 ohm 17/4 
Sin. 3 ohm ' ...... 15/6 10 x 2łin. 3 ohm 17/6 
63in. 3 ohm 17/6 — lOx6in.3ohm 27/6 
Bin. 3 ohm ...... 19/6  13x8in.3ohm 47/6 
10in. 3 ohm 21/6 Please add postage. 


MINIATURE 
PANEL METERS 
Entirely new range of 
meters with clear plastic 

hin. square front 
hole іп. dia. 
new guaranteed, 
individually boxed. Avail- 
able in the followlng ranges. 


50 MICROAMPS .. 
500 MICROAMPS . 
| MILLIAMP 
VU METER. 


E $ " METER. Range ''S" Units— 
0-9 terminating 
+10 and +30db 
0-5 and 0—10 linear scale...... 
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* QUINTET ” 
MEDIUM & LONG WAVE 
POCKET LOUDSPEAKER 


RADI 
@ 250mW Push-Pull Output. 
@ Plainly marked Printed Cir- 
cuit Board. 


ANNOUNCING A COMPLETELY NEW PC POCKET RADIO 


С THE “CAPRI” POCKET SIX 


Ж Full medium wave tuning—preset 
Light on long wave. 

* 6 Mullard transistors. 

“Ж Push-pull speaker output. 


IDEAL 
PRESENTS 
FOR ANY 


5 Mullard Transistors. 


Ж Printed circuit. OCCASION Carded Components. 
Ж Moulded two-tone cabinet with А new design. Fully мы 
mesh grille. * * tunable on both waves Size SE x 3 x ljin. 


bands. Guaranteed re- 
ception of Continental TOTAL COST OF ALL PARTS 
and local stations, in- £5.10.0 р.р, 2j- 


cluding Luxembourg,any- NO EXTRAS TO BUY 
where with full station 


Size 44 x 2} x Min. 
@ Really pocket size! 
A REMARKABLE EASY TO BUILD POCKET 
RADIO GIVING OUTSTANDING RESULTS. 


Send 1/- stamp 
for full details 


3-TRANSISTOR AND DIODE 
PERSONAL POCKET RADIO 


Quality Output on 
Personal Earphone. A 
simple to build local 
station with personal 
earphone output. Built- 
in Ferrite Aerial and 
Battery lasting 9 months. 
Size 4} x 3 x Idin. 


ALL PARTS 37/6 Р.Р. 1/6 


750mW 4-TRANSISTOR 
PUSH-PULL AMPLIFIER 
per 1 watt 


put). 
* Mec кешесез 
2—OC38l. 
* E 348 70 c/s to 12 
kejs. 
* Overall size 4 x 21 


peak 


x lin. 
* Built on printed 
circuit. 
UILT & Р.Р. 1/6 OR 
TESTED 69/6 COMPLETE KIT 62/6 | $^ 


Ideal for Record Player, Intercomm., Baby 
Alarm, for Tuners, etc. 

Ж 3ohm output, fully guaranteed, 9 volt operated. 

LEG dic leaflet with uses FREE on request. 


^ e BABY SITTER e 
ALL TRAN- 


Battery operated, push-pull, 400mW output. Low 
impedance microphone enables unit to be used 
up to 20) yards. Output on чч speaker. 
* GUARANTEED for 6 MON 

and 100% SAFE. 

* Microphone is placed within lOft. of baby; 
twin flex is taken to amplifier unit and placed 
in any rogmarequiced. COMPLETELY BUILT 
AND TESTI 

Ж Used All Night, £5/10/-. t eG 
Every Night, Battery Life 3 to 4 months. 


ALSO TELEPHONE AMPLIFIER FOR OFFICE 
OR HOME. £5.10.0. P.P. 2/6. 


bir ө PORTABLE TAPE 
RECORDER 


Ф Play/record up 
to 60 minutes. 
© Built-in speaker, 
volume control, 
batteries апд 
play / record f 
rewind. 
@ Quality 
duction. 
© Sturdy case 6 x 
8] x 2łin. 


Supplied complete 
with microphone, 
tape, batteries and 
personal phone. 


repro- 


12 gns. 


FULLY GUARANTEED. 


HENRY'S 


5 HARROW ROAD, EDGWARE 
Opposite Edgware Road Tube Stn. 


" TRANSFIVE" PORTABLE 


MEDIUM AND LONG WAVE 
PORTABLE RADIO 

@ 325 mW Push- 

Pull Output on 

Sin. Speaker. 

Fully illustrated 

Plans. 

Easy to Build 

Printed Circuit. 

Carded Сот- 

ponents. 

S Mullard Tran- 

sistors. 


e e © 


сє. 8{ x 6; x Зііп. 


AFTER SALES SERVICE and 
FULLY GUARANTEED 


TOTAL COST 
OF ALL PARTS 


P.P. NO EXTRAS 


£6.19.6 2/6. TOBUY 


м ———чөє&©ү[]ү{үДү—ү—{—ү—ө2. 

@ Full coverage on Medium and Long wave- 
bands. Excellent quality with full station 
separation. Саг aerial socket. 


Building Plans and Prices Free on Request, 


COMBINED PORTABLE 
AND CAR RADIO 


The “ CONTESSA” 


e Size 

10 x 74 x 3łin. 
ENDS, FOR РЕВГОАШАНСЕ AND 
PPEARANC 


[eu LEAFLET ON REQUEST. | 


Employs the latest techniques. Total Cost 
Double tuned IF's, AVC and of All агч 
first-grade components аге £10. 19.65 В 
standard features. Excellent ШЕ 
tone, sensitivity and selec- All Parts sold 


tivity on both wavebands. separately. 


Ж 425mW PUSH-PULL OUTPUT. 

Ж 6 "TOP-GRADE '' EDISWAN TRANSISTORS. 

Ж NEW TYPE PRINTED CIRCUIT WITH ALL 

COMPONENTS MARKED. 

Ж FULL MEDIUM AND LONG WAVE TUNING. 

Ж HIGH “О” INTERNAL FERRITE AERIAL. 

Ж CAR RADIO ADAPTATION AND AVC. 

Ж SLOW MOTION FINGERTIP TUNING WITH 
STATION NAMES CLEARLY MARKED. 

Ж “HI-FI*’ QUALITY SPEAKER. 

Ж ATTRACTIVE REXINE COVERED CABINET, 
RED/WHITE OR BLUE/WHITE. 

* FULLY ILLUSTRATED BUILDING INSTRUC- 
TIONS 3/6, FREE WITH COMPLETE SET OF 
PARTS. 

e 


@ Guaranteed the best obtalnable. 


RADIO LTD. 


ROAD, PADDINGTON, LONDON, W.2 


PADdington 1008/9. OPEN MON. to SAT. 9-6. THURS. I o'clock. 


Ф Fully OTAL COST OF of our new separation. Fitted Car VERY EASY TO BUILD AND USE 
Descriptive IM PARTS £1.1 0. Aerial and Earpiece Soc- After Sales Service— 

kostet on e МӨ ExtrasIto) Buy, ranges kets. All Parts Sold Separately. 

Bust Ө Illustrated Instructions FREE ON REQUESTJISO 


*" RANGER-3 ” 
NO EXTERNAL 
AERIAL OR EARTH 
3-TRANSISTOR and 
2 DIODES 
PERSONAL POCKET 
RADIO with 5 stages giving 
clear reception on medium 

wave, amateur top band and shipping. 

first grade components used throughout. 

described in March R.C. 

% Easy to follow іп- 
structions with pic- 
torial layout, 

%& Reception of Radio 
Luxembourg guar- 
anteed (most areas). 

Free Instructions and 

Price List on request. 

Easy to build. 


% AFTER SALES SERVICE—Guaranteed. 


TRANSISTOR FM TUNER 


Fully tunable with 
A.F.C., In- 
corporating X Transis- 
tors and Printed Cir- 
cuit Pre-assembled 
units. 


Ф 2-OCI7! and 3- 
OCI70 Selected Tran- 
sistors. 

@ Fully Tunable 
to 108 Me/s. 


Ф 1707 Mejs. LF. 
A new design for 
Hi-Fi to feed quality 
valve or transistor 
amplifiers. 

А.Р. amp.fosc. mixer stage; l.F. disc-stage avail- 
able separately. 


1 WATT TRANSISTOR AMPLIFIER 
@ EMI 4-transistor Amplifier with speaker, tone 
and volume controls. Ready assembled for use 
with crystal pick-ups. 74 to 9 volt operated. 


Size 43 x 3 x 1;іп. 


Only 
As 


ALL COMPONENTS 


79/6 P.P. 1/6 


NO EXTRAS 
TO BUY 
Everything Supplied 


85 Cover removed 


18 ens. 5; 


Fully Illustrated 
Book 3/6 
Details on request. 


All 
Parts 


89/6. Р.Р. 1/6 
BATTERY RECORD 
PLAYER 

6-73 volt Garrard 
Turntable with — crystal 
pickup. Plays 45 r.p.m. 
Ideal for above amplifier. 
79/6. Р.Р. 1/6. 


TRANSISTOR INTERCOMM 


Ж Two-way in- 
tercomm. with 
clear reproduc- 
tion. Incorpor- 
ates unique buz- |) 
zing system. 2 
speakers,volume 
control. Cabinet 
sizes about 32 x 
1$ x3lin. Ready 
tO use. 

Ж Printed Cir- 
cuit Amplifier. 
— 


FULLY GUARANTEED. 
SUPPLIED IN PRESENTATION BOX WITH 


BATTERY AND 60FT. WIRE. 
FOR HOME OR OFFICE. 


10 gns. 


LET US HAVE YOUR EN- 
QUIRIES FOR COMPONENTS. 
MINIATURE AND STANDARD, 
VALVES, TUBES, CRYSTALS, 
SPEAKERS, ETC., ETC. 


DECEMBER, 1961 


MODEL ТР55 
A.C.JD.C. voltage up to 1,000 in 
5 ranges. D.C. current 4 ranges up 


to 500 mA. 
10 megs. 


4 Range resistance to 
Capacity, dB scales, etc. 


20,000 
ohms/volt 


Size 
54 x 34 x 


12in. 


£5.19.6 
P.P. 1/6. 

With Test 
Leads, 
Battery 
and In- 
structions 


WIRELESS WORLD 


] 
MODEL |AVO-7 
Famous 
200H Multi- 
0,000 ohms per| „meter. 
jvolt Recondi- 
zn 5 апа 
x Р. fully 
x £6.1 9. 1/6. | guaran- 
Д Nith Test Leads, | teed- 
M3attery and in- Ds Pr 
structions. Ee and 
6 Ranges D.C. voltage to 2j kV. current, 
5 Ranges A.C. voltage to | kV. resist- 


3 Ranges D.C. current to 250 mA. 
Resistance to 6 meg. 
Capacity and dB ranges. 


ж Model ТЕ10 ж 


10,000 ohms/volt version о above 


£5.19.6 pr. 1/6. 


SAME SIZE AND RELIABILITY. 


Instructions, 


ance, dB, power, etc. ctc. 
Supplied with Batteries, Leads and 


£1 1 л 0.0 Regd. Post 5/-. 


(Normal price £19/10/-.) and 
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| MODEL ТР10 


A.C.[D.C. voltage up to | kV. in 
4ranges. D.C. current up to 500 mA. 
| in 2 ranges. 
| ! meg. 

Capacitance, dB ranges, etc. 


2 Range resistance to 


Battery 


Instruc- 
tions. 


FIDELITY POCKET RADIO 
* CORONET ” 
MEDIUM AND LONG WAVE 


@ Attractive 
-tone 
cabinet. 


Ф Size 41 x 


Record 
socket. 


@ 12 Months’ 


et Guarantee 


£9.1 9.6 With Battery 


and PVC Case. 
BRITISH DESIGN AND CONSTRUCTION 


PERSONAL EARPHONE FOR 
CORONET 12/6 EXTRA. 


Р.Р. 2[-. 


23 x іп. | 
© Earphone | 


MERCURY BATTERIES 


1.3V, 2200 mA/H, à x lin. dia., 2/6; 1.3 
V. 5000 mA/H, 2 x jin. dia., 2/6; 1.3 V. 
500 mA./H, à x din. dia., 1/3; 1.3 V. 
14000 mA/H, 22 x 14In. dia., 5/-. 


Ж EXTENSION SPEAKER UNIT @ 
Gives "Big Set’ performance from апу 
Transistor Portable—just plugs into Earphone 
Socket, 57/6. Р.Р, 1/6. 

Ideal for " Coronet ”' or 7 transistor. 


* LIGHT- 
WEIGH 
4,000 E 


ж CRYSTAL | 
LAPEL 
MICROPHONE 
Ideal for 
Tape 
Recording 


Very 
sensitive. 


17/6 


Р.Р. 1/-. 


|] leather case, carry straps, 
| personal earphone, battery, etc. 16 gns. 


e 7-TRANSISTOR e 


MEDIUM AND LONG WAVE 
LUXURY POCKET RADIO 


| 

| @ Superb 
Reproduc- 
tion. 


@ Exceptional 
sensitivity. 


@ Two-tone 
Cabinet. 


@ Lever 
Operated 
MW/LW 
switch. 

Fully guaran- 

teed. 


Size 6 x 34 x li inches. 


| Supplied in presentation box complete with 


ELECTRONIC DESIGNS VALVE VOLTMETER | 


TYPE 165-А 


FULLY D.C. ELECTRONIC VOLTMETER 3/6 
GUARANTEED 6 Ranges. 0-3-10-30-100-300 and 1,000 volts. Post Free. 
Input res.: Il-meg. constant on all ranges, | Contains easy to 


scale. 


Input 110-250 volts A.C. 


Sensitivity: 3,666,666 ohms per volt on 3 v. 


AND TEST PRODS, BRAND NEW. 


RACTICAL TRAN-: 
SISTOR CIRCUITS 


m 


e Full 


ifollow plans of 40 all 
itransistor units, i 
tcluding light oper- 


K600 ohm PERSO- | 
NAL EARPHONE | 


STEREO AMPLIFIER 


| BARGAIN OFFER | 


@ 2 watts per channel. 


tone, 
volume controls. 


| @ Complete with sockets, 


shape horn. 
teries and detachable micro- 


RECORD PLAYER 
AMPLIFIER 


@ 2-watt output. 

@ Ready built with Valves 
and 8 x 5 Speaker, Tone 
and Volume controls. 
Printed circuit. 


balance and 


A.C. VOLTMETER H i dials, etc. Р.Р. 

5 Ranges: 0-10-30-100-300-1,000 volts, Sensi- лак: Cm g 97/ 26. 75/- Р.Р. 2j-. 

tivity: 1,000 ohms per volt. i receivers, test oscil-3 | Suitable Speakers, IO x 6in., | Ideal for Portable Record 

ELECTRONIC OHMMETER ilators, signal tracers, | 49/6 pair. UAI4 Stereo | player, 

6 Ranges, from 0.1 ohms to 1,000 megohms. реш aids, radioi | Deck, £8/19/6. Р.Р. 3/6. @ UA8  4speed Record 

Movement. 200 microamperes. control, Tw Ally READY BUILT & TESTED. | Changer, ideal for above. 
arts available sepa-! > B. J 

Шс у 1: Watel Pat | PORTABLE 1000 HAILER ©! 75 Р.Р. 3/6 

COMPLETE WITH INSTRUCTION BOOK | &----.- таванеиненииненн“ | yr Pistol grip action. Special 


Built-in bat- | TELEPHONE ADAPTOR 


* Ideal for recording tele- 


р | phone. Made of lightweight т 
with jack plug and | КАЕ Weight 4 Ibs. | phone conversations. Sup- 
ket. 10/6. Р.Р. 1j-. 5 E plied with screened cable. 
£1 2.1 0.0 Кез ЖД | ! £14/10}- Fitted rubber sucker, 
| CRYSTAL MIC INSERTS igs Pid 
POCKET IRON Ж ACOS 43-2 2iin. round, | 
CRYSTAL MICROPHONES Ж Pocket Soldering | , 12/6. Р.Р. éd. MINIATURE РАМЕ 
И ' iron, 220/250 v. A.C.) | Ж ACOS Iain. round, 7/6. METERS (D.C.) 
ACOS 39-l. Stick Microphone with DC ER CES. CHE P.P. éd. ЫЕ Ер eee 39/6 
screened cable and stand (list 5 gns.), 39/6. plete with mains plug, | Ж žin. square. 3/6. Р.Р. 6а, 0/500 microamp. : 32/6 
Р.Р. 1/6; Сасе, есеи Ийе dhs) | Seuss were =e Oftamilliam 27/6 
ACOS +40, Deck Microphone with screws со сог ие е | КОСО ЕРА SE V bow 42% 
n eee aie abies j | ment, enabling iron to | HEADPHONES, 6/-. Р.Р. | Vu meter ............... 
screened cable and built-in stand (list 50/-) | be carried in pocket. | 1/3. | "S" meter ... 35j- 
19/6. Р.Р. 1/6. 18/6. Р.Р. Ij- 
ACOS 45. Напа Microphone with o SEND 
screened lead, very sensitive, 29/6. P.P.1/6. TRANSISTORS FOR 
1 Kohm DYNAMIC | А 
MICROPHONE МАН Stock aransistor FROM LATEST 
onents or 
MODEL 100С STICK MICROPHONE Hand held SE ев Every Purpose. 3/6 PRICE 
Supplied complete with detachable desk stand, neck cord, 7ft. | screened able. EX ENQUIRIES WELCOMED LIST 
screened cable, built-in muting switch. 39/6. P.P. 1/6. cellent response. | 
Ж | BRAND NEW FULLY GUARANTEED. x  49/é. PP. 1/-. ist GRADE—FULLY GUARANTEED 


Opposite Edgware Road Tube Stn. 


PADdington 1008/9. 


HENRY'S RADIO LTD. 


5 HARROW ROAD, EDGWARE ROAD, PADDINGTON, LONDON, W.2. 
OPEN MON. to SAT. 9-6, THURS. ! o'clock 


SEND !/- STAMP FOR 
COMPLETE LISTS AND 
NEW CATALOGUE 
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SOLAR OIL- 
FILLED CON- 
DENSER. 240 mfd. 
for 230 v. A.C. or 
600 volt D.C. Over- 
all size 14іп. x 9in. 
x Sjin. plus feet. 
Weight 46 Ib. Brand 
new. Guaranteed 
perfect. Manufac- 
turer's packing. 
Price #7/10/-. Car- 
riage 10/-. 


METERS GUARANTEED PERFECT 


Charging Types 

24 amp. D.C. M.I. 2in. fl. rnd. 
5 amp. D.C. М.І. 21in. fl. rnd. 
74 amp. D.C. M.i. З#їп. proj. rnd. . 
9 amp. D.C. Hot Wire W.R. 24in. 
15 amp. D.C. М.С. 2in. rnd. 


Voltmeters 
20 v D.C. MC. Bin, fl. sq. 1... enin 
30 v. M.I. 3in. proj. rnd, ..... 


300 v. А.С. М.І. 2jin. fl. rnd. 
400 v. А.С. M.I. 4шїп. rnd. 
90-180 v. A.C. M. 4iin. fl. iron 


Milliammeters 


ІЗА МИСЛЯ, ЯП. a 25]- 
200 mA. M.C. 2iin. fl. rnd. . M6 
500 mA. M.C. 2iin. fl. rnd. ........ ©... 12/6 
500 microamp., М.С. 2iin. end. F.L. 

scaled 15/600 volt. NEW ............ 16/6 


Postage on all meters 1/- each. 


MINIATURE LATEST TYPE MOVING 
COIL MICROAMP METER, F.S.D. 300 
microamp, flush mounting, square rim 1£in, x 
12in., round dial Ijin. Ideal as field stremgth 
meter or output level recorder or tuning 
meter. Price 26/-. P. & Р. 1/-. 


LATEST TYPE ERNEST TURNER. 
0-200 volt A.C. RECTIFIED M.C. e] 


Flush mounting, round, 3in. scale. Price 37/6. 
P. & Р. 2]-. 


SANGAMO WESTON DUAL 
RANGE VOLTMETER. 5 & 100 
volt D.C. 3in. scale, F.S.D. | mA. 
Brand new in carrying case with 
Test Prods and Leads. Price 27/6. 


AIRCRAFT CINE CAMERA G45B Mk. III. 
Fully modified, fitted 
with f/3.5 triple an- 
astigmat lens, takes 
25ft. of 16 mm. film, 
fitted with 24 v. 

= motor, 16 exposures 
Brand new, original packing, £4/10/-. 


per sec. 
each. P. & P. paid. 


LABORATORY 
a ee PRECISION 
p? VOLTMETER. 
Brand new in 
polished teak case. 
Moving Iron instru- 
ment reading D.C 
ог A.C. 0-160 volt 
on Bin. mirror scale. 
Accuracy а a di^ 
each. 
3/6. 


BRAND NEW FREQUENCY 
METERS manufactured by 
Nalder & Thompson Ltd. 
Calibrated 45 cycles to 55 
cycles per second. біп. dial. 
Panel mounting type. In 
original manufacturers' boxes. 
PRICE £10/15/- each. Postage 
3/6. 


WIRELESS WORLD 


CLASS D WAVE METER. Latest release of these famous Heterodyne 
wave meters with directly calibrated illuminated dial, 
amateur transmitters, covers two ranges 1.9-8.0 Mc/s. and 4.0-1.0 Me/s. 
Complete with reference crystals for zero settings, two valves, 2 x 6 volt 
vibrators, MAKER'S instruction book and matched set of head- 
phones for monitoring. Designed for 6-volt D.C. operation, can 
easily be modified for mains and suitable transformer supplied 
In spot-on condition as tested by R.E.M.E. 


for 7/6. 
case, Price 5 gns, each, plus 6/6 carriage. 


Magnetic Counters, very 
latest High Speed type, 
ex P.O., guaranteed рег- 
fect, type No. 100B, 
2,300 ohms, for 48 
D.C. operation (will work on 


coil 
volt 


36 volt), overall size 4 x | x 
lin. Price 15/- each, P. & 
P. 1/6. 


GEARED MOTORS, 200/250 Voit A.C. 
Input, single phase, 6.6 f.p.m., reversible, 
torque 35 Tos/inch. Stepped shaft { and 3. A 
compact and extremely powerful motor with 
double gearbox which can be adjusted for 
horizontal or vertical drive. Brand new in 
maker's carton, British made to B.S.S. 170. 
Price £6/5/- each, plus 4/- each P. & P. 


PLATE TRANS- 
FORMER of very 
best U.S.A. make, brand 
new, original тапи- 
facturer's cases. Input 
tapped at 190/210/230/ 
250v Output 2250-0-2250, 
centre tapped 400 mA. 
Nett weight 76lb., size 
I3in. x 9. x бп, 
ePrice £6/19]- each, plus 
carr. 10/-. 


HEAVY DUTY 
L.T. TRANS- 
FORMER. Very 


conservatively rated 
for continuous duty. 
New in manufac- 
turer's cases. Input 
110-260 volt multi- 
tapped. 50 cycles, 


XN 


VA 


single phase. Out 
put 28-29-30-31 volts 
at 2| ampere. Price 
£6/ES/-. Carriage 
10/-. 

MIDGET ROTARY 
(i TRANSFORMERS. 21 
hi à іп, dia. x 4jin. Input 
$ B) 11.5 volt. Output 310/ 
P. fia 365 volts at 30 mA. 
4 Twew Brand new. 10/6 each. 

J^ p. & Р. 2/-. 


AUTO TRANSFORMERS. Step up, step 


down. 110-200-220-240 v. Fully shrouded 
New. 300 watt type £2/2]- each. P. & P. 2/6. 
500 watt type £3/3/- each. P. & P. 3/9. 1,000 


watt type £4/4/- each. P. & P. 6/6. 


BRAND NEW SELENIUM FULL WAVE 
BRIDGE RECTIFIERS, іп manufacturer's 
original packing. D.C. output 36 volt 10 amp., 
made up of 12 x 110 mm. dia. plates. These 
fitted in cooling funnel. (Removable.) Size 
Піп. x 8in. x 42іп. Price 45/-. P. & P. 4/-. 
S.T.C. BRIDGE RECTIFIER. New, perfect. 
B plates each 115 mm. Maximum A.C. input 
36 v. D.C. output 5 ampere, 24 volt. Price 
20/-. P. & P. 3/-. 


ROTARY 
SWITCH REGU- 
LATOR. 25 ohms. 
very conservatively 
rated at 4 amp. 
will handle 8 amp. 
Overall size 7 x 8 x 
біп, Price 15/-. 
Р. & Р. 2/6. 
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most suitable for 


25 
/ 


In transit 


BUILD AN EFFICIENT STROBE UNIT, 
theidealinstrument for workshop lab. or factory. 
This wonderful device enables you to ** freeze '' 
motion and examine moving parts as if 
stationary. We supply a simple circuit diagram 
and all electrical parts including the NSP2 Strobe 
tube which will enable you to easily and quickly 
Construct a unit for an infinite variety of speeds, 
from | flash in several seconds to several 
thousands per second. New modified circuits 
bring price down to 37/6 plus 3/- P. & P. 


CRYSTAL CALIBRATOR. No. 10. A 

: crystal controlled 
4-valve high-grade 
instrument in the 
same category as the 
famous В.С. 221. 
Directly calibrated, 
does пос require 
cross reference or 
charts — functions 
as follows: (1) A 
crystal controlled 
oscillator which 
provides fixed fre- 
quency signals of 500 
KC ing" all harmonics of 500 KC to beyond 10 
Meg. and up to 30 Meg. 


(2) A variable oscillator from 250 KC to 500 
KC, this enables all intermediate frequencies 
between 250 Kc/s, and 30 Meg. to be produced 
and modulated. 


Supplied complete with 3 spare valves, all leads 
and instruction book in carrying haversack. 
The complete outfit is brand new—repeat 
NEW. Price £4/10/-. Carr. 3/6. 


NEW GALVA- 
NOMETERS 
Solid brass, Зіп. 
dial, іп polished 
wooden case. 70 
degree scale, 35 
тА either side. 

Ргісе 
[E 


100 ohm coil. 
12/6 each. 
1/6. 


TANNOY P.A. 
LOUDSPEAKER. 
For outdoor use, metal 
exponential horn with 
20in. square flare, Over- 
alf length 30in. Speech 
coil 15 ohms. Guaran- 
teed in working order 
and good condition. 
Price ®7[10]-. — Carr. 

10J-. 


BRAND NEW SOUND 
POWER OPERATED EX- 
ADMIRALTY HEAD 
AND BREAST SETS. Two- 
such sets connected up will 
provide perfect intercom., 
no batteries required. - Will 
operate up to 5 mile. 
Original manufacturer's 
boxes. Price 17/6 each, plus 
Р, & P. 3/-; or 32/6 per pair. 
P. & P. 4/-. 


SERVICE TRADING COMPANY — 
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WIRELESS WORLD 


A.CJD.C. OUTPUT UNIT 


FIRST IN THE FIELD AT A PRICE THAT DEFIES ALL COMPETI- 
This unique power unit will give variable outputs of 0-260V. А.С. 
or 0-230V. D.C. at 8 ampere, from normal 230V. 50 cycles A.C. input. A voltmeter 
is fitted so that an indication of output voltage A.C. or D.C. is always available. 
Robustly constructed sheet metal case well ventilated for continuous operation, 
complete with safety fuse, neon indicator and meter. 
up to date development and research. 


TION. 


Size 17іп. x I2in. x 7in. 


Brand new, freshly manufactured. Price £34/10/0. Carriage 20[-. 


MAINS POWER 
SUPPLY UNITS. 
Potted and sealed 
transformer and 
choke by famous 
maker. Mounted on 
metal chassis 64 x 
7xin., complete with 
524 rectifier valve 
and full smoothing. 


Input tapped 220-230-240 volts. 
Output: 300 V. D.C. at 100 mA. 
6.3 V. A.C. at 4.5 amp. 
6.3 V. А.С. at 2 amp. 
Rectifier supply 5 V. А.С. at 3 amp. Very 
conservatively rated. Price 47/6 plus Р. & P. 8/-. 


MULLARD TRANSISTORS. OCI70, 70 to 
иа 13/6 each, OCI71, 100 101200 Mcjs., 


Set of six | x OC44; 2 х OC45; I x OC8ID; 
2 х ОСВІ. Six for 39/6. 


l4-day clockwork 
TIME SWITCH 


Contacts 24 amp., 
230 volt, 24 hour 
phase, 4 hour divi- 
sions, allow setting 
for one make and 
one break to be 
made every 24 
hours, complete with 
key. Used but 
guaranteed perfect. 
Price 27/6 each. P. & 
P. 2/6. 


14-day clockwork TIME SWITCH as above 
but fitted with 5 amp. contacts and enclosed 


in an aluminium weather proof case. Price 
35/-. P. & P. 2/6. 
Similar TIME SWITCH, | amp. contacts, 


loose not cased. Price 22/6. P. & P. 2/-. 


NEW RHEOSTAT. 


1,750 ohms !00 watt. 
Wound on Ceramic for- 
mer. In metal case 
with lin. x din, spindle. | 
New in maker's packing. 
32/6 each. P. & P. 3/-. 


EX Р.О, MAGNETIC COUNTER. 


3 ohm 
type for 6 V. D.C. operation. 4 figures to 9,999. 
Price 8/6. P. & P. 1/6. 


20-WAY STRIP. Containing standard Post 
Office telephone Jack Sockets, overall size 11 x 
3} x din. New. Price 15/- each. P. & Р. 1/6. 


NEW BALANCED ARMATURE HEAD- 
PHONES. TYPE DLRS. Guaranteed 
perfect. Price 12/6 each. Р, & P. 2/-. 


PHOTO MULTIPLIER, type 931A, for Alfa 
counting. film scanning, spectography, etc., 
new, inclusive of 11 pin valve holder. Price 
£2/7/6. P. & P. lj- 


NSP2—CV2296 STROBOTRON FLASH- 
TUBE made by Ferranti, brand new, on 1,0. 
base. Price I5/-. P. & P. I/-. 


Postage and Carriage shown above are inland only. 
We do not issue a catalogue or list. 


SERVICE TRADING Co. 


quotation. 


| earmuffs. Superb reproduction. Complete with | a 4 
| ported, highest quality electrical engi- 


| MINIATURE MOVING COIL DIFFER- 


MOVING COIL HEADPHONES, 150 ohm 
impedance.  Padded, rubber backed chamois | 


Jack Plug. 21/6. P. & Р. 1/6. 
CARPENTER'S. TYPE — ` | 
POLARISED RELAYS. 2x |" се) | 
9,500 turns at 1,685 ohms. BAR 
Price 22/6 each. Р. & P. 1/—. 


Bases for Carpenter relays ex 
new equipment, 3/6 each. 


HIGH SPEED RELAY. 
Siemens. Two bobbins 1,000 
ohms each. New, 10/6 each. P. & P. 1/-. | 
HIGH SPEED RELAY. Siemens. Two 


coils 145 ohms each. New 10/6 each. P. & P. 


VACUUM SEALEO 3,100 OHMS RELAYS. 
Single pole changeover contacts in platinum. 
Pul! in at 1.25 М.А. (4.25 volt). Price 18/6 each. 
P. & P. 1/-. 

G.E.C. SEALED RELAYS TYPE M1095. 
24 volt 670 ohms. 2 make 2 break. Unused. 
Price 12/- each. P. & Р. 1/-. 


G.E.C. SEALED RELAYS TYPE M1494. 
24 volt 670 ohms coil. | pole С.О. Brand new. 
Price 10/—. P. & P. 1/-. 


NEW P.O. RELAYS TYPE 3000. 2,000 ohms 
coil. 4 make 4 break, 12/6 each. Р. & P. 1/-. 


ENTIAL RELAY. Two colls 350 ohms each. 


а Operating current 
e. minimum 140 micro- 
amp., nominal 400 


microamp.,maximum | 


B milliamp. One 
pole two way, or 
centre stable. Two 


way contact current 100 mA., at 50 V. А.С. or 
D.C. Size 11 x à x din. Price 22/6 each. 


MINIATURE MOVING COIL DIFFEREN- 
TIAL RELAY exactly as above but totally 
sealed in metal case. New Price 27/6 each. 


MINIATURE RELAYS 250 ohms. Two 
makes. For operation on 4.5-9 volt. Ideal for 
transistor circuits. Weight just over | oz. 
Price 12/6 each. 


SIEMENS H.S. RELAY. Very latest type, 
sealed. H96E. 1,700 ohms plus 1,700 ohms, 
single C/O contacts. Brand new with fixing 
clip. In maker's cartons. Price 16/6 each, plus 
Ij- P. & P. 


SOLENOID OPERATED MAGNETIC 
RELAY. Type 5СУҮ/3945, 4 pole changeover. 
10 A contacts 24 v. operation. Brand new 13/6. 
P. & Р. 2/-. 


W.W. RHEOSTAT. New. 
25 watts. Price 7/6. P. & Р. 1/6. 


CONSTANT SPEED, PRECIS- 
ION MADE, BATTERY ORIV- 
EN D.C. GOVERNED MOTOR 
(Elliott Bros.). Commutator/brush 
incorporating loading ballast resis- 
tor 2,470 r.p.m. 3: 296 at 21 volt. 


3.5K or SK, 


Loss on 8.5 volt only 4%. Size 
lin. dia. x 2#in. long, Spindle 
Tin. long x .15575in.dia. Weight 


4 ox New. Price 25/-, plus Ij- 
P. & P. Ideal for portable tape 


A modern instrument for 
Weight 36lb. 


recorders. 


For overseas please ask for 


ALL MAIL ORDERS. 
47-49 High Street, Kingston-on-Thames 
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А.С. VARIABLE VOLTAGE 
TRANSFORMER, brand new, im- 


neering, fully 
shrounded with 
ə voltage indicat- 
ing plate. Input 
230 volt A.C. 
Output fully vari- 
able from 0-260 
volt A.C. at 20 
ampere. Size: 
l6in. x 12іп. dia- 
meter. Nett 
Weight 53 lb. 
Price £32/10/0. 
Carriage Paid. 


Similar A.C. VARIABLE VOLTAGE 
TRANSFORMER for 230V. A.C., 
output fully variable from 0 to 260 
volts at 5 amp. Size 8in. x Bin. x 5zin. 
Weight I3lb. Price £9/0/0. Carriage 
Paid. 
MINIATURE UNISELECTOR SWITCH. 
Two banks of ten plus home contacts one 
band continuous of normal. 30 ohm coil for 
24 volt operation. Brand new, manufacturer's | 
packing. Price 22/6 each. P. & P. 2/6. 
DESK 
TELEPHONE 
HANDSETS 


Used but perfect. 
Complete with two- 


way calling system 
(buzzer). internal ' 
battery. All ready 


for simple two-wire 
connection. Price 
€3/2/6 each or £6 the pair. 
handset. 


DESK TELEPHONE SETS, similar to G.P.O. 
extension telephones. Each complete with 
automatic dial, internal bell and long connection 
core and junction box. Used but in perfect 
working order. Price £2/17/6 each. P. & P. 


DIALS ONLY FOR AUTOMATIC TELE- 
PHONES. Used but in good condition. 
Price 12/6. P. & P. 2/-. 


P. & P. 3/6 each 


CROMPTON PARKINSON 


BRAND NEW ; H.P. MOTORS 
230/250 VOLT A.C. 1,440 R.P.M. 


Complete with 2in. SPINDLE. 
Price  £3/15/-. Carriage 8/6, 


ROTARY CONVERTER. Ex-W.D. for 
12-volt D.C. input, output 230 volt SO cvcles 
at !00 watts. Housed in wooden carrying 
case with lid. Voltage control slider resis- 
tance, mains switch and 300 volt A.C. 
voltage output check meter. Perfect work- 
Ing order. Price £9/17/6, carriage 10/-. 


PERSONAL CALLERS ONLY: 9 Little Newport 
Street, London, W.C.2 Tel: GER 0576, 


(OFF LEICESTER SQUARE) 
ALSO CALLERS AT: 


Telephone: KINgston 9450 
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LONDON'S BIGGEST STOCKS OF 


EQUIPMENT & COMPONENTS 


SPEEDY MAIL ORDER SERVICE 


HALF-PRICE 


THE * WALTER” 
MAINS/BATTERY 
FULLY TRANSISTORISED 
TAPE RECORDER 


Twin track, Uses 7 transistors. Full size 
operates anywhere on either three РР9 
batteries or mains voltage 100/250 v. 
50 cycles, Brand new in maker's cartons 
and fully guaranteed. 

Note these Star features: — 
* 2% watts output. 


* Frequency response: 
50-9,000 c.p.s. overall; 
40-15,000 c.p.s. straight through. 


Ж Signal-to-noise ratio better than 
- 40dB. 


Ж 2 output: extension loudspeaker and 
external amplifier. 


фс 53in. reels giving 3 hours’ playing 
time on double-play tape. 

* Single-master controL 

* Magic eye level indicator. 

* Revolution counter. 

Ж Monitor and tone control. 

* Superimposing and mixing facilities. 

* Very low battery consumption. 

* Handsome black/grey finish. 

* Overall dimensions: 14х18; x 52in. 
Detachable lid. Carrying handle. 


LISTED AT £57 . 15 . 0 


INCLUDING M'KE, REEL OF TAPE 
AND EMPTY SPOOL 


2.7 gns 


Carr, & Insur., 15/-. 
Batteries extra, 3/- each. 


ALL TYPES OF CHASSIS 


Up-to-date stocks of leading makes, 
Armstrong, Dulci, Empress, etc. 
AaMea(ils ту)... from 7 gns. 
БИКЕ ЕМЕ... CODE from 14 gns, 


A.M./F.M. Stereo ...... from 22 gns. 


LASKY'S RADIO FOR 


Brand New 
and Unused 


ASTONISHING OFFER! 


THE TELEFUNKEN STEREO 
HIGH FIDELITY AMPLIFIER 


A complete stereo amplifier of unsurpassed 
quality, with inputs for radio, tape record- 
er, F.M. tuner or any other hi-fi source, 
either monaural or stereo. The design of 
the controls is such that no technical knowledge is 
required for immediate and perfect operation. 
Limited number. Call or order by post. 


TECHNICAL SPECIFICATION 
Freq. response: 30 c/s to 40 Kc/s +2dB 
45 c/s to 30 Kc/s +4dB 
Output Power: 5 watts total (24 watts each channel). 
Because of extremely high transfer efficiency of the output 
transformers the actual power fed to the speakers is virtually 
equal to that obtained from a normal 10 watt amplifier. 
Total harmonic distortion: Less than 1% on 1 watt output. 
Hum and noise level: Better than 65dB below rated output. 
Power Consumption: 45 watts. 
Power requirements; 110, 125, 150, 220, 240 v. A.C. 
Size: 12in. wide х 9in. deep x 2in. high. Hainmered enamel 
finish in green/grey with gold trim. Cream press buttons. 


HEAR AND COMPARE THE 
VERY LATEST HI-FI EQUIPMENT 


Visit our spacious new showrooms at 33 Tottenham Court Road or 207 

Edgware Road, whichever is most convenient. Іп our Demonstration 

Studios you can see, examine, hear and compare the very latest 
products in the realm of high-fidelity reproduction. 


IN MAKER’S CARTONS 
LIST 16 Gns. 
LASKY'S PRICE 


£7.19.6 


Post 8/6. 


@ TAPE RECORDERS ARMSTRONG GRUNDIG ROGERS 
@ TAPE DECKS BRENELL HARTING SIMON 
€ MICROPHONES CHAPMAN H.M.V. SOUND 
<= ae COLLARO JASON SPECTONE 
CONNOISSEUR KORTING STELLA 
€ CONTROL UNITS COSSOR LEAK STUZZI 
@ AM/FM TUNERS DULCI LENCO TANDBERG 
@ RECORD PLAYERS E.A.R. LINEAR TANNOY 
€ AUTOCHANGERS ELIZA BETHAN LORENZ TELEFUNKEN 
LOWTHER TRUVOX 
gU TCT Anes EL CORD LUSTRAPHONE VORTEXION 
: | ARRARD PAMPHONIC WALTER 
2 5 RUNE mid G.E.C. PHILIPS W.B. 
GOLDRING QUAD WEARITE 
@ SPEAKERSYSTEMS GOODMANS RESLO WHARFEDALE 
@ CABINETS & cs re 
ENCLOSURES | рромрт MAIL ORDER SERVICE to all parts of the British Isles, 
@ TRANSISTOR the U.S.A., and overseas. Enquiries invited. We also operate the 
RADIOS ! official purchase tax-free plan for overseas visitors. 


READY SOON! 


NEW EDITION OF 
LASKY'S 100-PAGE 
HI-Fi CATALOGUE 


A superb production illustrating and 
providing technical data of all the latest 
equipment. Over 100 large pages, 11}1п. x 
8łin., in photogravure and colour. Orders 
posted as soon as new edition available. 


Price 5/- part post éd. 


Refunded on your first hi-fi purchase of 
{5 or over. 


COURTEOUS SERVICE & TECHNICAL 


ADVICE 
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“CLARION” СЫ 
TRANSISTOR BATTERY 
TAPE RECORDER 


Capstan drive, push-button con- 
trols. Constant speed 3} i.p.s., uses 
3in. spool. High impact plastic 
case with transparent upper. Size: 
9} x 5 x Зіл. List 25 Gns. 


Lasky’s Price 164 Gns. 


with Mike and Tape, Carr. 7/6. 


LATEST COLLARO STUDIO 


The 
TAPE TRANSCRIPTOR. 3 motors, 
3-speed 1}, 3}, 7} i.p.s., takes 7in. 


фов, Push-button controls, 
igital counter Lasky's Price 


complete with Spool, £4 0.1 9.6 


Carr. & Ins. 12/6. 


TAPE PRE-AMPLIFIER 
For use with any Tape Deck in- 
cluding Collaro, Motek, etc. Full 
recording facilities for 1$, 3$ and 
7} 1р5, multi-position | switch 
gives automatic equalisation by 
negative feed-back to each speed, 
4 valves including magic eve level 
indicator. Overall dim.: 12x4x 
bin. Front panel: 12} x Зп. 
Attractive gold hammered finish. 


LASKY'S PRICE 
Post 3/6. 9 Gns. 


TRANSCRIPTION MOTORS 
GARRARD 4НЕ, stereo or mono, 


with plug-in head  ...... £19 8 7 
GARRARD 301 ..... . £2399 
GARRARD 301 (Strobe)... £25 2 6 
GARRARD А with GC8... £22 9 9 


GARRARD A with GSC10 £23 5 6 

PHILIPS AG/2009 ......... 10 Gns. 
Carr. and Ins. 13/6. 

Also Lenco, Connoisseur, 


FULLY 
GUARANTEED 
TAPE 
AT RECORD 
LOW PRICES 


Famous make, P.V.C. base on latest 


etc. 


type plastic spools. New, perfect, 
boxed, guaranteed. 

1,200ft. оп 7in. spool ......... 18/= 
1,800ft. on 7іп. spool ......... 28/6 
1,200ft. on 52in. spool. 18/6 
850ft. on 52in. spool 15/6 
600ft. on 5in. spool .. 12/- 


29514. on 3in. spool 

2,400ft. D.P. on іп. spool 

SCOTCH 1,200ft. P.V.C. on 7in. 21/- 
"(Listed 35/-) 


ALL OTHER MAKES, TYPES 
AND SIZES OF TAPE IN 
STOCK, INCLUDING ЕМІ. 
AND SCOTCH 


SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO „ж 


WIRELESS WORLD 


LASKY'S FOR ALL TYPES 
OF POCKET AND PERSONAL 
TRANSISTOR RADIOS 


LARGEST FIDELITY 6 
SELECTION LEECO 6 .... 
IN GREAT  РЕКГТОВ 
BRITAIN CROWN 6 ........ 
DANSETTE 6 
unsurpassed PHILIPS 7. 
choice кй Pei SONYA 8 mjshort ......... 22 Gns 
Й t TOSHIMA 7, m/long ...... 16 Gns, 
latest med [imei ahd NATIONAL 7, m/short ... 23 Gris: 


med./short wave mod- 
els. Gall and select 
or order by post. 


N.V.C. 10, 2 short & med. 29} Gns. 
Кейв. post and insurance, 5/-. 


THE “TORONTO " 3 


Employs three transistors plus ger- 
manium diode and built-in ferrite 
rod aerial. Tunable over medium 
and long waves, Dimensions: 5} x 3in. 
X 1żin. overall. CAN BE BUILT FOR 
32/6. Post 3/6. Circuit diagram and 
step-by-step instructions, 1/6 (free 
with parcel). 


THE NEW 


“ALBERTA 5” 
TRANSISTOR 
POCKET RADIO 
Push-pull 200 milli- 
watts, output, 5 
transistors and one 
diode, 2tin. moving 
coil speaker, ferrite 
rod aerial. Med. and 
long wave. Smart 
plastic case, 5% х3} 

X 1}in. overall. 
CAN BE BUILT 
FOR 59/6 Post 3/6 


Circuit diagram and data 1/6 (free with parcel). 
All components available separately. 


MINIATURE EARPIECES for Pocket 
Transistor Radios. Transparent ear- 
insert with 3ft. cord, sub-min. jack and 


socket. Fully guaranteed. Post free. 
CR.5. Crystal, high imp. 9/-. 
MR.4. Magnetic, low imp. 8/- = 
BUILD THIS 
3-SPEED 
TRANSISTOR 


RECORD PLAYER 


FOR ONLY 


£9.19. 


6 v. operation for all 
L.P. and standard re- 
cords. All components 
available separately as 
below. 
AMPLIFIER. 300 milliwatts 
p.p. output using two OC71 | 
and two ОС72. Fully assem- 
bled, 79/6. Knobs, 3/6 extra. 


Post 


free 


3-SPD. TURNTABLE. 


6 v. 
complete with t.o. crystal 
cartridge and two sapphire 
Wen 19/6. Post 2/6. 


Post 2/6. | CARRYING CASE. Smart 
SPEAKER. 30 ohms, 7x4 | two-tone finish, size 17 x14 
elliptical, matched to ampli- | x5fin. high, 49/6. (Bat- 
fier, 25/-. Post 2/-. | teries extra). Post 6/6. 


“ KINEMATIX ” STEREO BALANCE METER UNIT 
Brand new U.S.A. import. Gives perfect balance in seconds, 
enabling stereo effect to be re-created in any particular area of 
room. For use with all hi-fi stereo amplifiers. Complete in smart 
polished wood Cabinet, в} x3] х 4in., with instructions. Listed 
at 7 Gns. LASKY'S PRICE 59 6 

Post 2/6. _59/ 


MINIATURE PANEL METERS 
New range of meters with clear plastic cases. 1giin. square front. 
Panel hole 14in. diameter. Guaranteed brand new, M 
boxed. Ranges available: 50 Microamps, 39/6. 500 Microamps 
32/6. 1 Milliamp, 27/6. VU Meter. Range —20—0 x ЗУ 
0-100% (OVU) at 600 ohms. 42/6 

LASKY'S PRICE I 

“S” METER. Range “S” Units 0-9 terminating +10 and 
+30db 0-5 and 0-10 linear scale. 35 

LASKY'S PRICE l- 


SPECIAL OFFER! 


“VERDIK 
QUALITY TEN” 


HI-FI AMPLIFIER 
& PRE-AMPLIFIER 


LISTED AT £21 


casky’s Paice £14.19.6 


Post & Pkg. 7/6. 


LAST FEW! AVANTIC AMPLIFIERS 
SP21. Stereo Pre-amp Control Unit, £16/19/6. 
Carr. and ins. 7/6. 

PL6/21.  20-watt Monaural Amp. and com- 
bined control unit. 19 Gns. Carr. and Ins. 7/6. 


“LINEAR " AMPLIFIERS 
“ Diatonic ° 10-14 watts 12 Gns. 
“Concord " 30-watt 16 Gns. 
L.45 4.5-watt £5 19 6 


LT45 Tape Deck Amp. . 12 Gns. 
L10 10-watt with pre- amp. + 15 Gns. 
ATEN E икен. 22 Gns. 
L5/5 Amplifier and Pre- amp. 12 Gns. 


ANOTHER TAPE 


RECORDER SCOOP!! 
THE VOGUE BERMUDA 


Incorporates Collaro studio tape deck, 3 
speeds, dual track pause control, rev. 
counter latest type electronic level in- 


dicator, superimposed switch, 4} watts 


output. Orlginally made to retail at 42 
gns. Smart ae case size. 

LASKY’S PR 
Carr. and Ins. 21/-. 25 Gns. 

Price includes reel of tape, spool and 
microphone. This is a COMPLETE 
RECORDER, brand new and ready for use. 


NEW TAPE RECORDER KIT 
Handsome two-tone blue carrying case, 
174 x 6 x 16}in., goldine fitments, remov- 
able lid, cut to fit Collaro studio tape deck. 
Amplifier uses 4 valves, EF86, ECC83, EL84, 
EMBI level indicator, 2 inputs, mike and radio, 
low level output jack, separate power pack 
with contact cooled rectifier. АП component 
parts sold separately. 

Атр. complete with valves and power pack. 
LASKY'S RICE £8. 19. 

P. & P. 3/0. 

7 x 7k х 4йш. budspeskefatjo. P. & P. 1/6. 


CAPAS PECIA AL PRICE $ 

for above 3 items. Carr. 12/6 £12. 19. 6 
erue A Studio Tape Teck, 3 motors, 3 
VASKY'S PRICE £10. 19. 6 Carr. 12/6 


MICROPHONE FARGA 7 
ACOS CRYSTAL STICK MIKE. 
M.C.39/1, complete with cable. List a 


LASKY'S PRICE 39/6 Post free. 
Crystal Hand or Table Mike, 15/-. 


Post free. 


MINIATURE moving coil dynamic microphone. 
incorporating switch and pocket clip. As 
used for the “ Fi-Cord " 35/-. Post 1/6. 


LASKY'S MIDGET T.R.F. 
An enormously popular Table Radio for A.C. 


mains o v. Med, and long wave. ean 
be built absolutely complete 'os 
for only 99/6 5/- 


Ful! data, circuit diagram, etc., 1/6. (Free 


with parcel). 


B.S.R. UA12, STEREO #7 19 6 
B.S.R. Type ОАВ ...... £6 19 6 
B.S.R. UA8, STEREO £7 19 6 
B.S.R. type UA14.... £7 19 6 


COLLARO Studio C60 wired for 
stereo, with monaural p.u. £7 19 6 
Post on all above 5/-. 


GARRARD 
IC) 190 2.5. 8 0 
Model 121 o§ 
Model 209 .. Wiss 6 
Mdl. 210 STEREO - £11 0 0 
Mdl. 210 MONOJ 
О ЕКЕ : 
0 
6 


SINGLE PLAYERS 
Auto start and stop. 
with pick-up and crystal cartridge. 


GARRARD 4SP ......... £6 19 6 


GARRARD TA Mk II, wired for J 
Og 


STEREO, plug-in head £8 9 


EMI. 4-spd., wired for STEREO, ү 
fitted mono cartridge... £5 19 6 
As above, STEREO ... £6 19 6 


Post on all above 5/-. 
COLLARO JUNIOR 4-speed motor 
and separate pick-up.. 15/- 
B.S.R. TU9, non-auto Turntable 
and separate pick-up............ 79/6 

Post free. 


PICK-UP CARTRIDGES 
ACOS, G.P.67 turn over crystal 
cartridge with L.P. and standard 
styli. List 39/7. Lasky's Price 18/-. 


ACOS 73-1A STEREO. List 52/6. 
Lasky's Price 29/6 post 


a A E тт р rts аан mh 


BUILD THE NEW LASKY 
FM TUNER FOR £4.19.6 
P. & P, 8/6. 

Non drift permeability llning pack by 
famous manufacturer, frequency 88/ 
100 me/s., OA81 balanced diode out- 
put 21F stages and discriminator. 
Smart gold and maroon glass dial 
7 x8in., self pówered, valve line-up: 
ЕСО85, 2EF 80's, EZ 80 rectifier. 
Everything ready for assembly. 
All components available separately, 
Dimensions 8x6x5}in. Optional 
extra EMS4 magic eye tuning ine 
dicator 8/6, Circnit diagram and 
ful data supplied 1/6 post free. 


Complete 8 


free 


WIRELESS WORLD 


* Largestand most 
comprehensive 
stocks of all compo- 


nents, test gear, 

etc., апі finest 

values іп Great 
Britain. 


SPECIAL OFFER! World- 
famous ** BOGEN " TAPE 
RECORDER HEADS. 4 track, 
high fidelity full frequency 


range. 
Type UK.205 RECORD/PLAY 
BACK, Type BL.216 ано 
Listed at 16 Gns. pai 

Lasky's Price £9/19/6. Post 9/6. 


HIGH FIDELITY TAPE RECGOR- 


DER HEADS. Leading make 
new and unused, lower track, 
RECORD/PLAYBACK, high im- 
pedance. Double wound and will 
reproduce up to 12,000 c.p.s. at 
7} ip.s Azimuth adjustments. 
Output 6 millivolts at 1 Kc. at 


Th ips. ERASE, low impedance. 
Lasky's Price 
Post free. Per pair 29/6 


P. i^ SPEAKERS 
3}in. 4in. 6jin. 8in. 10in. 12in. 
1716 SS EL 16/- 16/6 25/- 27/6 


2 10x2} 0x6 10x7 
18/6 28/6 25/-  25l- 95/- 


Post extra. 


~~ STEREO a "rac KIT 
FOR ONLY 56/- 
Twin 4 watt m А w. monaural), 
using two ECL82 and Е780 rect. 
valves, double wound mains trans- 
former, etc. Separate panel with 
bass, treble and volume controls. 
Indicator lamp, push button on/ 
off switch, Kit comprises two 
amplifier units and power unit. 
Dim. 5x2in. Fully assembled 
ready to be wired. Priced without 
speaker so that you can choose 
type and size required. — Lasky's 


Price for kit with 3 new Mullard 


valves 56/-. Post 0/6. 

Full data, circuit diagram, assem- 
bly instructions and layout supplied. 
Special offer of Speakers for this 
kit. Two bin. for 20/-. Two 6 x 4in. 
25/-. Suitable cabinets at bargain 
prices, 


MARTIN RECORDAKITS 
TAPE AMPLIFIERS 
(as advertised) 
KIT А. 4TR AMP for Monardeck. 
LASKY'S PRICE 9 gns. 


LASKY'S CAR RADIO 
CAN NOW BE BUILT 
ABSOLUTELY COMPLETE 


ғов £9.19.6 


Small size. Will fit any car 

12 volt operation 

New Hybrid circuit 

Transistor output 

New type Brimar valves 

No Vibrator, 12 volt H.T. & L.T. 
T.C.C. Printed Circuit and 
Condensers 

Tuned R.F. stage 

Medium and long waves 
Permeability tuning 

Tin. x 4in, elliptical speaker 
Instruction Booklet giving full de- 
tails illustrations dimensions, cir- 
cuit diagram and shopping list. 
2/6 post free (returned {f you order) 


CAR RADIO TUNING HEART 
Permeability tuned superhet, coil 
pack covering medium and long 
waves with tuned R.F. stage. 
Complete with pointer, needs no 
gang condenser. Its compact con- 
struction, small size 7x5»xl1&in., 
make it ideal for use in car radios 
(valve hybrid or transistor). I.F. 
405 Ke/s. Lasky's Price 49/6. 
P. & P. 3/6. With circuit diagram 
and full cri Dial 2 extra. 


or вер ded 


Better than ever ! 


OUR NEW 196 /2 
COMPONENTS 
CATALOGUE 


Completely new edition of 
over тоо pages, 8lin. x 5lin., 


copiously illustrated, packed й 


with money-saving bargains! 
Invaluable for the “ham ” or 
service man. 

Price 2/-, post 6d. 


Our latest 12-page “Bargain Bulletin" 
included free ^ d by post, 
6d.). 


С.В. TUBE BARGAINS 


NEW AND UNUSED 
FERRANTI. 12in. types T12/44 or Qin. 
type T9/3 4 v. Һедіег............ 39/6 
FERRANTI 17а. type TR17/10, 6.3 v. 
«+З amp. heater... а, 

Carr. and Insur. 12/6. 


iTin. 90 degrees С.В. TUBES 
Seconds but in perfect working 
order and guaranteed............ 79/6 
Carr. and insur. 12/6. 


RE-GUNNED С.В. TUBES 
GUARANTEED FOR 12 MONTHS 


RE-BUILDING 


CLEARANCE BARGAINS 
at 42 Tottenham Court Road. 


Innumerable oddments and 
components clearing at silly 
prices. Callers only. Рау an 
early visit! This may be your last 
chance hefore demolition. 


KIT B (2TR) AMP for Monardeck. 
LASKY'S PRICE 8 gns. 

KIT С for Collaro Studio deck. 
LASKY'S PRICE 11 gns. 

Post free by return. 
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TRANSISTORS 


P.N.P. Junction types. 
AUDIO, suitable for high gain and 
low freq. amplifiers and for output 
stages up to 250 milliwatts. Double 
spot—yellow and green 3/6 
R.F., suitable for medium and low 
freq. oscillators, freq. changers and 
LF. amplifiers (1.5 to 8 Me/s.). 
Double spot—yellow and red... 4/6 
Type TSI. Suitable for al] audio 


applications... „ане а аса 2/6 
Post Gd. One dozen 28/- post free. 
Type Z; audio............... each 2/- 


One dozen, 23/- post free. 
Special prices for larger quantities. 


ос  OC4ó осо осп 0072 
8/6 7/6 6/8 6/6 8/- 
0073 0С75ь 0676 ОС: ОС28 
16/ 8/ 19/6 


Е = 8/- 716 
OCBI 7/6 (Matched Рал, 15/-.) 


EDISWAN MAZDA ee 
The very latest ty 
XB/102 7/6; Xnjios 7/6; "xeno 10/6: 
ХА[101 12/6; XA/102 19/6. 


SPECIAL OFFER. Bet of 7 Ediswan 
Transistors: XA/101, XA/102, 2 XR/102, 
ХВ/103, 2 matched XC/101. Price 49/6. 


CRYSTAL DIODES, General 
GEXO00, cach 1/-, Per doz. 9/-. 
All other types in stock. 


Purpose 


“GOLTOP ” POWER 
TRANSISTORS 
All types in stock. Example: 
V15/10P. dea! for output stage of car 
radio, will give approx. 3 watts operating 
from 12 v. Each 15/- post free. 
Suitable Output Transformer for above, 


Й correct ratio, matched to 3 ohms, 9/6. 
Driver 


Post 1/-. 


Transformer, 9/6. Post 1/-, 


SUB-MIN COMPONENTS 


As used in the smalleat Japanese pocket 
transistor radios. Coils, Loudspeakers, 


H I.F. transformers. Ganged Condensers, 
M etc, in stock at lowest prices. 


Also all 


T.8.L. transistorised Miniature Units. 


20000 VALVES IN STOCK 
Brand new surplus and imported, 


M also full stocks of B.V.A. valves. 


List post free. 


STOP PRESS 


STUPENDOUS SURPLUS STEREO 
SCOOP 


Brand new and unused in maker's 
cartons by a very well-known manu- 
facturer, originally intended for 
record demonstrations. AC mains 
195-250 v. Specification; Garrard 
4 speed single record player (TA 
Mk. 2) complete with pick up, 
crystal stereo, cartridge and dia- 
mond stylus, ‘twin 4 watt (8 watt 
monaural) amplifier, 3 valves, 2 
ECL82 and EZ80 rectifier, vol. 
control, balance control, on/off 
switch fitted. Spring mounted on 
polished wood base 17іп. x 14lin. 

Sin. with plastic dust cover. 
Full data and circuit diagram 
supplied. Two specially matched 
Acousti-stereo loud speakers іп 
cabinets, corner (floor or wall 
mounting) Dims.: 5ft. 3in. x 
LASKY'S 


PRICE £i 2.1 9.6 complete 
Carr. & Ins. 25]. extra. 


All units available separately, prices 
on request. 


33 TOTTENHAM COURT ROAD, М.І, 


2 mins. Oxford Street. Nearest Station, Goodge Street 


MUSeum 2605 
Both addresses open all day Saturday. 


Close | p.m. Thursday. 


Few yards from Praed Street 


207 EDGWARE ROAD, W.2. 


PADdington 3271/2 


PLEASE ADDRESS ALL MAIL ORDERS TO DEPT. W. AT ABOVE EDGWARE ROAD ADDRESS. 


“WE SEE OVERLEAF FOR MORE NEWS FROM. LA 
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WIRELESS WORLD 


BRAND NEW AM/FM (V.H.F.) RADIOGRAM CHASSIS AT £14 (Carriage Paid) 


Tapped input 220-225 v. and 226-260 v. A.C. ONLY. 

Chassis size 15 x 61 x 63in. high. New manufacture, 12 mths. guarantee. 

Dial 144 x din. in black and gold. 

Pick-up. Extension Speaker. Ae., E.. hd Dipole Sockets. Five * piano” push buttons 
—OFF, L.W., M.W., F.M. and Gram. Allgned and tested. 

With all valves and О.Р Transformer. Tone Control Fitted. 

Covers 1,000—1,900 M.; 200-500 M.: 88-98 Mejs. 

Valvea EZ80 rect., ECH81, EF89, EABC80, EL84, ECC85. 

Speaker and Cabinet to fit chassis (table model), 47/8 (post 3/6). 

10x6in. ELLIPTICAL 8PEAKER, 20/-, to purchasers of thie chaxsia. 


TERMS: (Chassis) £5 down and 5 Monthly Paymenta of £2, or with Cablpet and Speaker 
£5/10/- down and 6 Monthly Раушепіз of £2. 


Thia chassis ia an (deal partner for the radiogram cabinet appearing on this poge. 


Fully Built and Guaranteed 6 Transistor Printed 
Circuit Radio. Originally £16/16/-. OUR PRICE 
ONLY £10 carr. paid.  12in. х 7jin. high x 
4jin. at base, tapering to 2in. at top. біп- 
Speaker—L.W. and M.W. Car AER Socket; 
Ferrite AER; covered in Beautiful Duracour 
Fabric. BRAND NEW. 


A QUALITY ARTICLE. Valves 
EZ80, ECC83, ECL82, DM70. Асов 
Crystal " mike," 850(t. Tape and extra 
spool  Sfin./see. Mike and Radio 
inputs: Vol. on/off tone, Ext. L.8. and 
Monitor. Fast forward and reverse. 
Cannot be accldentally erased. Magic 
Eye  Indlcator. 6x4in. Speaker. 
Cabinet 14х11} x7in. Supplied com- 
pletely bullt and in cabinet. 


STEREO & MONO AMPLIFIERS £4.15.0 д-р. p) 


Brand new. 200-250 AC. Tone 
and volume controis each channel 
EZ80, ECC83 and 2-EL84, giving 
2x4W. Bize l2x3ix3pin. О.Р. 
trans. for 2-39 speaker. Separate 
on-off switch to allow balancing to 
remain set. Monaural push-pull 
amplifier giving 8W same price. 


TRANSISTORS 


Packet of matched OC78 (2) Output and 1—OC78D Driver Stage for 20/- (ref. LFG3). 
Packet of one each of OC44, (mixer Osc. yehow spot); OC45 (lst Т.Е. orange spot) and 
OC45 and I.F. blue spot) for 20/- (ref. RFG3). 

The two packets of total of six Transiators will be supplied for 37/6, post paid. 


LATEST 
COLLARO STUDIO TAPE TRANSCRIPTOR 


Three motors, three epeeds, 1j, 31 and 7}in. per вес. Takes 7in. spool. Push button 
controls. £$10/17/6 (10/- carr.). Tape and spool 30/- extra the pair. 


Latest B.S.R. MONARDECK. Single speed 3łin. per кес. Takes 5§ln. spools. Only 
£7/2/6 (plus 5/6 carr. 8506. first grade Таре, 51 plastic spool, 16/- (post 1/-). 


SELF-POWERED V.H.F. TUNER 
CHASSIS (200-240 V AC) 


covering 88-95 Mc/s. Mullard permeability Tuner. 
; Dims. 10}in. x 4łin. x біп. high. ЕСС85, EF91. 
Es i EF91and?2 Diodes. Metal Rectifier. Mains trans. 
* di Fully wired and tested. £7/14/- carr. paid. 
Room dipole 10/-. 300 ohm twin feeder Gd. yd. 
Without Power Pack £8/14/- catr. paid. 


AUTOMATIC RECORD CHANGERS 


4 rp. turnover crystai cartridge. Wired for stereo, fitted monaural cartridge. 
рев. UAl14 27/10/-. Motor board to fit 3/6. Collaro C.60 27/15/= Carr. 5/- 
either type. 


UNREPEATABLE OFFER OF AM-FM 
CHASSIS AT ONLY £9.9.0 carr. pd. 


А small quantity of Printed Circult chassis by famous manufacturer. Valves UYB5, 
UCHS1, UF89, UABC80, UL84 and UCC85. О.р. trans. for 2-3 ohm speaker, 
Chassis 14 х 7 х 7in. Front controls concentrle, left — Vol. and Tone; right— W /c 
and Tuning. " Gold'' centre knobs provided. 2-dial bulbs. Воскеёя, AE; E; 
Ext. sp; P.U. Mains isolating provided (гес. Coverage:. Long, Med., VHF (87-101 
Mc/s). Unused. slightly tarnished, but not dirty; New Muliard Valves; not our 
Manufacture, so no guarantee, 


NEW LOUDSPEAKER BARGAINS. Good Makes. 


2-8 ohms. 13 x Вип. 35/- (4/-); 7 x 4in. 14/6 (2/-); 64 х 431n. 12/6 (2/-): 10 x 6а. 
25/- (3/-); bin. 12/- (9/-); 4in. tweeter 7/6 (2/-); 7 x bin. 17/8 (2/-; 9 x бір. 22/- 
(2/6) Postal charges bracketed. 


SUPERB CONTEMPORARY 
CABINET 


Fitted with 3 sliding doors providing room 
for Radlo, Autochanger, 4 speakers, and 
record storage. 


price 15 Gns. 


Free delivery in London area. 
35/- carriage elsewhere. 


with 5in, SPEAKER, On Fabric- 
covered Bathe 12}x6in. Mains 
and Output Transformers, EZ40 
and EL41 Valves. Tone and \ 
Volume Controls On/Off switch. 

Plenty of Volume. Fully guaranteed. Two Knobs supplied. Ready to play. Useful 
for Stereo. ONLY 57/-. Post 3/-. 


The “CANTATA ” 6-transistor 
and diode Portable Kit 


400 mW. push-pull output; Ferrite rod aerial; 
M.W. and L.W ; operates on two 4.5 v. cells; full 
working instructions; booklet of full assembly and 
aligntnent instructions; all parts sold separately, 
write for list; speaker. Price includes every item 
needed to assemble. Cabinet is supplied com- 
pletely built. Cabinet size 9]in. x біп. x Зо. Car 
aerial socket provided. 6 Mullard Transistors. 
Printed circuit 8X 3 speaker; aligoment service 
17/6 inci. post. 

Fully pul & aligned set £10.10.0 carr. pd. 
Fall guarantee. 


ШШШ 


TIA 


£1.19.6 ros 3/6 


BATTERY ELIMINATOR 


For 4 Low Consumption Valves (96 range), 
90 v. 15 mA. and 1.4 v. 125 mA.. 42/6 
(2/6 post). 200-250 V. А.С. Bize 53x 
3}x2in. Also for 250 mA. 1,4 v. and 90 v, 
15 mA. at same price. 


TAPE RECORDER CASE 55/-; 
Bize 17}x13łx8in. Hinged lid 
Plan Board Inslde. Our 07/. 


Gramophoue Amplifier fits this 
Case. Carr. 5/-, 


BEREC BATTERY RADIO 


25-75 M. and M.W. or 41-120 M. and 16-19 M. 
Either type £5/4/- (2/6 p. & p. 


3-VALVE AMPLIFIER 


4 watts. Valves EZ80; ЕСС83; and ECL82. 

Tone and vol. controle, bass and treble. 13in. x 

4in.x5in. over valves. Mains and O.P. Trans. 

and бп. х 411п. Celestion speaker. Suitable for 

me. and guitar. 200-240 v. А.С. 87/- (P. & P. 
э. 


COMPLETE V.H.F./A.M. RADIO 
FOR £12/10/- 


(carr. paid) 

Brand new set, in superh walnut cabinet (size 
19 x 8$ x14jin. high) Covering 80-100 Mc/s. 
16-49 М. and 200-500 M. Mainstrans. 200.250 v, 
with 2 tappings. Ferrite rod aerial for A.M. 
Controls: volume on/off, tone, tuning, w/change. 
Gram and ext. speaker position provided. Valves 
19AT7, 12AH8, 6BJ6, EABCSO, 6BW6 and 
metal rectifier. Fully guaranteed. Today's 
Value, £20. 


Delivery by return. C.O.D. 2/- extra. Terms: Cash with order or one-third down and 
balance plus 12/6 (up to £7/10/-) in equa! four monthly payments. Balance over 
£7/40/- add 2/- in £1 and pay in not more than 6 monthly payments. See speclai 
terms for A.M.-P.M. chassis, All new goods unless stated. Send 6d. for 20-page 
catalogue. SATISFACTION GUARANTEED. Posted orders to FARNBOROUGH. 


GLADSTONE RADIO 


“SCALA,” CAMP ROAD, FARNBOROUGH, 
HANTS Tel. 3371 


115 


56 Stokes Croft, Bristol, | Tel. 27809 247, New Road, Copnor, Portsmouth, Hants. 


(Portsmouth and Bristol closed Wednesday.) (Farnborough closed Sat.) 
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Open: Tottenham Court Rd., 
9 am. to 6 p.m. Mon. to Fri., 
Sat. | p.m. Holloway Road and 
Camberwell, 9 a.m. to 6 p.m. daily. 
Thurs. | p.m., Sat. 5.30 p.m. 


e 
If not stated, please add postage 
on orders under £l. Cash with 
order or C.O.D. (charges extra). 


Our advantagecus H.P. and Credit 
Sale Terms are available on any single 
item over £. Your enquiries invited. 
Неаѕе print your name and address! 


CLYNE RADIO LTD. 


18 TOTTENHAM COURT RD., LONDON, W.1 


MUSeum 5929/0095 
ALSO AT: 162 HOLLOWAY ROAD, LONDON, МЛ. 
NORth 6295/6/7 
9 CAMBERWELL CHURCH ST,, S.E.5. 
RODney 2875 
All post orders and correspondence to 162 HOLLOWAY RD., LONDON, N.7. 


NEW! NEW! NEW! NEW! READY SHORTLY 
THE “CLYMAX” The * HIGHWAYMAN " 


At last a 6-transistor pocket size superhet for AT LAST A QUALITY CAR RADIv Tu BUILD 
Medium "o -- ы ~ YOURSELF, AT AN ECONOMICAL PRICE. 


and Long Look at these features: 
Wave at * Attractive styling. Push Pull output. 
i % Three latest Mullard transistors plus valve types 
Жаы c EBF83 and ECHB83 
can afford. All parts available * No Buzz, High output and sensitivity. 
All requir, separately, but if Printed circuit (newest type). 
ed com- purchased at one 7 x 4in. High flux p.m. speaker and baffle. 


Ponents 


ONLY 


£6.16.6 


Plus 2/6 P. & P. Nothing more to buy! 

% Completely self contained. No external 
aerial or earth required. 

* Full medium wave coverage, plus switched 
Light programme on Long Wave. 

% Push pull output —250 milliwatts. 

% Matched set of latest type Mullard transistors. 

Ж Genulne 3in. P.M. Speaker. 

Ж High-Q Coils. 

* Ferrite rod aerial with high selectivity. 

X Size 5} x 31 x ijin. Two tone cabinet. 

Ж Precision etched printed circuit with 
component references clearly marked. 

Alignment service available. All parts available 

separately. Full assembly instructions and 

individually priced parts list, 2/-, post free. 


THE “CITIZEN ” 


Our sensitive 5-stage (4 transistor plua diode) pocket 
transistor receiver for ful] Medium Wave reception— 
with the following outstanding features:-— 


85/- 


* Completely 


external 


self-contained — no 
aerial or earth required. 

% Genuine 2łin. High Flux P.M. speaker. 

* Push-Pull output. 

Ж Genuine Mullard transistors. 

% Socket provided for personal listening. 


* Socket 
Aerial. 

ж Volume control with on/off switch, conden- 
ser tuning. 

% Easy assembly on pre-tagged circuit board. 

* Attractive red polystyrene cabinet measures 
5i x 3 x lłin., chrome handle, attractive 
dial. 

All required components including full in- 

structions, solder, etc., and battery, at METH 

inclusive price of [- Plus 2/6 

ONLY 85/- "2 
Yes EIGHTY-FIVE SHILLINGS ONLY 
Nothing more to spend 

Bultable crystal deaf-aid type miniature ear-plece fitted 

with miniature jack plug at ONLY 7/6 extra, if required. 

Ali parts available separately—itemised list and full 

assembly instructions sent for 1/6 post free. 

Hear this amazing little receiver at any of 
our branches 
—M—Ó 
RADIO JACK (25) 

Covers local medium wave stations variably 
tuned. Compact self-contained unit requiring 
only connection to aerial (no power supplies 
required) for first-class reception when used 
in conjunction with your tape recorder or high 
gain amplifier. All necessary parts available 
at special inclusive price of 19/6. P. & P. 1/6. 


provided for connection to Car 


time, the whole will be supplied at 
a special inclusive price of 


ONLY £10.19.6 4? 


Individually priced Parts list and 
comprehensive instruction booklet 2/6 
post free. (Deducted from cost if 
complete parcel purchased later.) 


400 MILLIWATTS OUTPUT 


NEW LOW PRICE £9.19.6 ! ! 


To build yourself, Medium and Long waves—Push-Pull Super- 
Size 10їп. x 6łin. x 


het A, V.C. Perfect Car Radio reception. 
41in. at base tapering to 4in. at top. 


Very attractive two-tone grey Vynide covered cabinet with 
black and gold printed escutcheon plate, cream and gold 
Weight—complete 
Mullard high-grade 
in. x 4in. Elliptical 
Speaker. ye Slow motion tuning. ye Co-axial socket at rear 1. 
Ж Improved — 
reception by use of five-section plated telescopic aerial 
disappearing into Cabinet when closed, 34in. above Cabinet: 


knobs, handle and cabinet fittings. 
with long-life 74-volt battery—44lb. 
transistors throughout, X High-Flux 


for direct connection to Car Radio Aerial. 


when fully extended. 


Easy to fit, any make car. 
12-volt operation. 
Compact size measures only 7 x 7 x 2in. deep. 

фс Easy assembly, supplied with dial and drive already 
mounted. 


—————— —Á———————— 
s WAVEMASTER ” 7-TRANSISTOR LUXURY PORTABLE 


b 
Ж FULL Medium and Long Wave Coverage. 

* Push Buttons for fingertip control. 

* Extremely low Battery consumption (less than + amp.). 
* 

* 

* 


(Positive earth only.) 


(43) 


Construction simplified by Bakelite chassis board with the following components already mounted: 


І.Е. Transformers (3). 
former, Aerial Brackets and Earth Bar. 


i Coil, Trimmer, 
Eve aa SPECIAL INCLUSIVE PRICE for all required components, 


Bank, Output Transformer, Interstage Trans- 


full assembly instructions—nothing more to buy—Is £9/19/6 plus 3/6 P. & P. Alignment service 


available. 
separately, 2/6 post free. 


NEW ! * POPULAR FOUR" 


Improved appearance and performance 


А new three- 


valve plus 
miniature con- 
tact cooled 


rectifier, 
mains  T.R.F. 
Receiver is + 
now available. = 
New De Luxe 

Cabinet, pol- (47) Mf 
ished walnut finish, cream trim, attractive 
horizontal dial (as illustrated). Quality 4in. 
P.M. speaker. Specially wound high gain super- 
sensitive Denco coils. Medium and Long Wave- 


bands. Excellent Continental reception! 
Overall dimensions: l2in. х біп, x Sin. A.C. 
200/250 v. Simple construction with guaran- 


teed results. Easy to follow practical and 
theoretical diagrams supplied. All necessary 
components down to the last nut and bolt, 
are offered at a SPECIAL INCLUSIVE 
PRICE OF #5/5/- plus 3/6 p. & p. Instruction 
book available separately 1/6, post free. The 
same circuit is available in attractive White or 
Brown Bakelite Cabinet with rectangular dial 
at 97/6 only. Plus 3/6 p. & p. 

ALL PARTS AVAILABLE SEPARATELY. 


HI-FI ENTHUSIASTS! 
GRUNDIG TM 20, special version of TK 20, 
complete with pre-amplifier for recording and 
playback, Ready to connect. BRAND NEW. 
Full guarantee. Supplied complete with 


GCM3 microphone {listed 6 gns.) at special 
price of 35 gns. only, plus 15/- pkg. & carr. 


Also TM60 STEREO VERSION, complete 
but less microphone at 79 gns. plus рка. /сагг. 
H.P. AVAILABLE. 


Full assembly instructions and Individually priced parts list, all of which are available 


THE “MINI-4” 
SUPERHET ! 


4 latest type Mullard 
transistors, plus di- 


ode. Medium and 
Long Waves. High 
flux 23in. P.M. Speaker. 


Ferrite slab aerial. Attractive 
dove grey „plastic case with scarlet controls. 
Size only 54 x 35 x 1 біп. Easy to assemble on 
eyeletted board. All required components at 
special inclusive price of £5/10/- plus 2/6 P. & P. 
Easy to follow assembly instructions and in- 
dividually priced parts list, 1/6, post free. 


THE R.C. 344 WATT AMPLIFIER 


Compare the advan- (14) 
tages. Treble bass 
AND middle соп- 


trols. For crystal or 
magnetic pick-up. 

A.C. Mains 200/250v. 
Valve line-up: | 
6V6GT, 6SG7 metal, w% 
6X5GT. Negative ‘a 
feed-back. Built on 


stove enamelled steel 
chassis measuring only 
Bin. x 4in, x 12іп. Four en- 
graved cream knobs are included in the price 
of the complete kit with all necessary practical 
and theoretical diagrams at £4/5/- only, plus 
2/6 p. & p. or instruction Book fully illus- 
trated for 1/- post free. This amplifier can be 
supplied assembled, tested and ready for use 
at #5/5/- plus p. & p. 
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VISIT OUR FULLY EQUIPPED || 
HI-FI SHOWROOM AT TOTTENHAM COURT ROAD NEW! TAPE RECORDER, SO ae 
LATEST COLLARO STUDIO TAPE TRANSCR.PTOR. Latest 


FOR DEMONSTRATIONS OF THE LATEST HI-FIDELITY 
EQUIPMENT BY ALL LEADING MANUFACTURERS 


l.e. Leak, Quad, Armstrong, Dulci, Ferrograph, Reflectograph, 
Tandberg, Vortexion, Tannoy, Linear, Wharfedale, Grundig, Good- 
mans, W.B., Rogers, Garrard, Lenco, B.T.H., Pamphonic, Simon, 
Brenell, Collaro, Telefunken, Fi-Cord, etc., etc. А full range of high 
quality cabinets to suit all purposes is on show. Enquire about our 
interesting part-exchange scheme for personal callers. H.P.Available 


RECORD PLAYERS 


Full range at usual competitive 
prices. Interesting H.P. facilities 
E.M.l. MODEL 985 4-SPEED 
SINGLE RECORD UNIT. Very 
latest type. Heavy 8]in. dia. turn- 
table, low flutter performance. 
200/250 v. with tap at 80 v. for 
operating amplifier valve filament 
if required. Complete with match- 
ing pick-up with mount and rest. 
Brand new and fully guaranteed. 
ONLY 89/6, plus 3/6 P. & P. Pick- 
up available separately, complete 
уш еш and rest 25/-, plus 1/6 


4-SPEED BATTERY OPER- 
ATED VERSION OF ABOVE 


6 volt operation complete with 
pick-up £5/9/6 plus P. & P. 3/6. 


TRANSISTOR AMPLIFIER now 
avallable for use with the above 
battery player, Compact size, 
500  milliwats output, printed 
circuit construction, tone and 
volume controls. Supplied com- 
plete with Bin. x 2in. 20 ohms 
matching quality speaker. Price 
only 89/6 plus 2/6 P. & P. 


LATEST GARRARD MODEL 
210. Four-speed manual or auto- 
matie. 10іп. and 12іп, records of 
same speed can be mixed in any 
order, wired for stereo, attractive 
white colour scheme. Price 10} 
gns., plus 3/6 P. & P. 


JUST RELEASED! 

LATEST GARRARD 4-SPEED 
AUTO SLIM—Monaural, wired 
for stereo, £9/3/4. Plus 3/6 P. & P. 
— 


LATEST B.S.R. UA20. Small 
compact. 4 speed. For Stereo/ 
Monaural use at €8/19/6. Plus 
3/6 P. & P. 


LATEST B.S.R. UAI4. 4-speed 
Attractive appearance, Wired for 
stereo. Fully guaranteed. £7/19/6. 


Stereo/Monaural. 
Fully guaranteed. £8/19/6, plus 3/6. 
P. & P. 


Thishighly 
efficient unit 
's simple to assemble, extremely 
sensitive and may be installed in a 
matter of minutes. Completely 
ЎА ЕЕ employing a double wound 
mains transformer. Attractively 
inished in Red and Grey (wash- 
ble) ''Lionide" with cream 
Чазсіс escutcheon. Size only 7{їп. 
< 3jin. x 6łin. Supplied іп 


- 
= 


tie form complete with mike at 
JNLY 72/6 plus 2/6 p. & p. or 
ssembled and tested 89/6 p.&p. 
2/6. Suitable mike flex available at 


jd.a yard, Instruction book and 
orice list separately 1/- post free 
А.С. 200-250 v. . 


TWO CHASSIS BARGAINS! 
Not repeatable, limited quantity. 


4 VALVE . 
AC/DC SUPERHET <a 


(as illus.). Medium and long waves. 
Valve line up UCH42, UAF42, UL4I, 
UY4l. Dial size 64 x 2$in., Overall 
chassis size Yin. x 6jin. x 5{їп. high. 
Complete with Sin. quality speaker, 
ready to fit, at only £5/17/6 plus 
5j- p. & p. Also, as above, but 
FOUR STATION PRE-SET SUPER- 
HET chassis. Two controis only, 
volume on/off, and simple 4 station 
rotary selection switch. Set to Light, 
Home and Third programme, also 
Light programme on long waves. 
Frame aerial included, also Sin. 
quality speaker mounted on chassis. 
Overall measurement 9іп. x 64in. х 


5iin. high. Only £4/17/6 plus 5/- 
р. & p. 

FRUSTRATED EXPORT. Not 
repeatable! L., M. and S.W. 


SUPERHET RECEIVER. Manu- 
factured by McCarthy for export. 
At present for operation on 6 volts. 
but conversion details supplied free. 


Valve line-up: 6K8G, 6K7G, 6Q7C, 
6F6G, 6X5G and 6 volt 4-pin non- 
synchronous vibrator.  8in. P.M. 
Speaker, 4 watts output. P.U. socket. 
Ext. L.S. socket, ete. Tone control. 
Fitted in polished wood cabinet, 
size 21àin. x 104іп. x 104іп. These 


| cabinets are slightly soiled owing to 


storage, but each is guaranteed un- 
used, in serviceable condition, tested 
prior to despatch. Price £5/19/6 only 
plus P. & P. 7/6, plus 28/6 for A.C. 
Mains Conversion Components if 
required. OUTSTANDING BUY! 


A.M. RADIOGRAM CHASSIS. 


Manufacturers’ surplus, Brand new 
and fully guaranteed. Long, Medium 
and Short Waves. ЕСН8І, EF89, 
EBC8I, EL84, EZ80, slow motion 
tuning, tone control, ferrite rod 
aerial. Provision for gram, extension 
speaker, and tape play-back. Chassis 
size llin. deep by 81in. wide. 


Dial engraved on attractive brown 
and gold front panel size 164in. x 9in. 
which forms escutcheon for easy 
fixing. LIMITED QUANTITY ONLY 
ас £8/19/6 plus 5/- P. & P. Н.Р, 
available. 


type incorporating Record, Interlock, Lever, Button, 3 motors, 3 speeds, 
1$, 32, 71 i.p.s., takes 7in. spools. Push-button controls. £12/19/6 plus 5/— 


ee oe 
ач 


NEW! ТАРЕ RECORDER АМ. 

PLIFIER TYPE 8311-V. Sub- 

assembled anyone can build! 

Printed Circuit, all component 

mounted and dip soldered. Already 

tested, Each lead cut to length. 

All that is required to complete the 

tape recorder is for a few component. 

to be mounted in the cabinet and thc 7 
tree oe р ine leads оше to e 
terminals which are clearly marked. 465 

Everything supplied, all you need is Ё M, өөө D 

solder iron, pliers and screwdriver. Valve line-up, EFb6, ЕССЬ3, 2 x Еа, 
Е281 and EM84 magic eye. Monitoring facilities, output socket for leeding 
to high quality amplifier, can be used as "' straight ’’ amplifier for record 
reproduction, EQUALISING ON TWO SPEEDS. OUTSTANDING 
VALUE AT #11/11/- plus 2/6 P. & P. including all necessary instructions 
ATTRACTIVE TWO-TONE PORTABLE CARRYING CASE. 
Suitable for above amplifier and Collaro Studio deck. Fitted with 9in. x 5in. 


High Flux P.M. speaker for high quality reproduction. Inclusive price 
£5/5/-. Plus 5/ P. & P. э 


The above 3 items purchased at one time, SUPPLIED CARRIAGE PAID 
N.B. лау microphone listed hereunder is suitable for use with this 
recorder. 


CRYSTAL MICROPHONE. Sensitive Miniature 
Lapel-type. Complete with clip and screened lead. Brand =, 
new, 17/6. Plus 6d. P. & P. (as illustrated). 

MIC 45-1. Acos latest flat plstol-grip crystal microphone. 
Attractive black and gold finish. OUR PRICE 29/6 plus 
lj- P. & P, ACOS МІС-39-1. Crystal stick microphone. 
List price 6 gns. Our price 39/6 plus 1/6 P. & P. MIC 40. 
General-purpose crystal microphone with desk stand. 2 
Our price 22/6 only plus 1/6 P. & Р. 100C. Imported 

crystal, attractive streamlined polished metal case, in- 
corporates muting switch. OUR PRICE 39/6 plus 1/- P. 

& Р, (stand 8/6 extra). 

Large range of microphones in stock—ask for list. 


TELEPHONE PICK-UP COIL. Designed to feed into the micro- 
phone input of either a tape recorder or any high gain amplifier. Easily 
attached to telephone by rubber suction attachment, The coll is electro- 
statically shielded to minimise hum pick-up. When positioned on tele- 
phone this model is more than adequate for a fully modulated tape record- 
ing. Brand new complete with 5ft. shielded cable. ONLY 14/-. P. & Р. 1/6. 


SUPER MAGNETIC RECORDING TAPE SPECIAL!!! 
.. Famous American Ferrodynamics “BRAND FIVE" 
Ла) Ап enthusiast's " must," Brand new (NOT 
SUB-STANDARD) High grade Acetate Base. 
Sin. 600ft, 16/-, Sin. 900ft. 18/6, 52in. 1,200ft. 23/6 
Tin, 1,200ft. 25/-, Zin, 1,800ft. 35/-. Extra quality 
Mylar Dupont, Jin, 300ft, 13/-. Sin. 1,200ft. 37/6, 
7іп, 1,8001, 44/-, 7in. 2,400ft. 60/-. Each on 
plastic spool. All Post free. Trade enquiries invited 
PLASTIC TAPE SPOOLS. Best quality. 3in. 1/6, Sin. Ин 5iin. 2/3, 
7in. 2/6. PLASTIC SPOOL CONTAINERS for spool sizes Sin. 1/6, 5}п. 
2/-, Тап. 2/3. Any single item plus 6d. P. & P. Orders over £l, post free. 


LANGUAGE COURSES ON TAPE! 


Complete Elementary Course in French, Italian, German or Span- 
ish. Phrase book supplied. 5in. long play tape, 55 minutes at 3j i.p.s. 
Price ONLY 29/6 per course. Post Free! 


Trade Supplied. 


EXTRA SPECIAL OFFER !! 
A small three-valve PORTABLE RE- 
CORD PLAYER AMPLIFIER mounted 
on baffle 12 x 7in., with High Flux 61in. 
Loudspeaker. Valve line-up UCC83, EL84, 
EZ80. Incorporates separate bass and 
treble controls. Max. output 3 watts. 
Will match all types of high impedance 
pick-up. Ready for use, £5/12/6. P. & P. 3/6. 
NEW STYLE CABINET finished in 
two-tone Leatherette. Will accom- 
modate above Amplifier and Baffle 
without modification, also mose types 
of Ancillary Equipment. Overall size 
18 x 134 x 8lin. Fitted with carrying 
handle, £3/9/6, plus 5/- P. & P. 
NOTE. И both items purchased 
together they wiil be supplied at 
a special inclusive price £8/7/6, 
plus 6/6 P. & P. 


THE 
COMPONENT 
SPECIALISTS 


18 Tottenham Court Road, London, W.I. 
162 Holloway Road, London, N.7. 

9 Camberwell Church St., S.E.5. 

€ TURN OVER FOR MORE CLYNE BARGAINS» 
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AN ELECTRONIC 
ORGAN 


TO BUILD YOURSELF! 


FULL COMPASS 

TWO MANUAL 

Fully Polyphonic Great 
Monophonic Solo 


Complete with 
Pedal Board 


ONLY £1 60 


(approx.) 
Plus cost of Console. 


Also available with both 
Manuals fully Polyphonic at 
£|90 approx. Plus cost of 
Console. 


Consoles are available 
in Fibreglass, Oak, etc., 
from £25. 


ALL REQUIRED 
COMPONENTS AND 
FULL CONSTRUCTIONAL 
DETAILS . SUPPLIED. H.P. 
TERMS ARRANGED. 


Large selection 
of Organ parts 
available. 


Already tried and proved throughout the country! 


Send stamp for full details or, better still, visit our High Fidelity 
showroom to see and play a working model of this amazing organ. 


INCLUSIVE OFFER !! _ 


STEREO AMPLIFIER fitted in 

ATTRACTIVE TWO TONE 
REXINE 

CARRYING CASE 


Both 

units are detach- 

able (as illustrated), volume/ 

on off, bass and treble 

controls. А.С. mains 200/ 

240 v. Cabinet cut out for 

B.S.R. Stereo autochanger. Full 

connection details supplied. Spec- 

ial price 13} Gns. plus 7/6 P. & P. 

Limited quantity only. 

B.S.R. UA 14 STEREO AUTOCHANGER available 
at £8/19/6 extra, Plus 3/6 P. & P. 

(Both items sent post free if purchased together.) 


TELEPHONES!!! 
The Best value yet offered! 
LIMITED QUANTITY 


Attractive appearance. 
Operate from 6-volt battery. Ideal for Home, 
Office, Factory, etc. Simply turn handle and 
bell rings at other end. Any twin lighting 
type flex required for connection. Not new 
but good condition. Tested before despatch. 
Per pair complete with 
GNS. batteries, plus C. & P. 7/6. 
Suitable twin P.V.C. .clear plastic flex 3d. 
per yard or 20/- рег 100 yards. 


TRANSISTORISED MINIATURE ТАРЕ RECORDERS 


The following Japanese recorders are 
available for Callers only:— 
“SANDY” @ £10.19.6. ''APOLEC" @ £12.19.6. “MINY” @ 16jgns. 
and the fantastic professional model, fully automatic, two speed. 


“PT.4K DOKORDER” @ 49GNS. 


Wt. undor 3lbs. Size: 7i"x3j^x2;". Complete in leather case with 
shoulder strap, and every conceivable extra. Mains adaptor available. 


Illustrated leaflet on request. 
Demonstrations with pleasure! 


4 watts per channel. 
speaker 


WIRELESS WORLD 


DECEMBER, 1961 


VALVES We have perhaps the most up-to-date valve stocks 

in the trade. New imported valve types fully 
guaranteed and P.T. paid and all the usual surplus types at special prices. 
We also carry a comprehensive stock of all B.V.A. types at current list 
prices. Send stamp for NEW list now available. Note: Certain American 
special purpose types can be supplied. Enquiries invited. 


No. 38 AFV WALKIE-TALKIE. A 
wonderful offer. This famous trans- 
receiver unit, with relay operated SEND/ 
RECEIVE switch covering 7.4-9 Mc/s 
band, range approx. 5 miles. Good соп: 
dition, ONLY 22/6, plus 2/0 Р, & P. per 


SMALL SOLDERING IRON. With vinyl 
carrying case, mains lead and 2 pin plug 
А.С. 230 v. Handle unscrews and becomes 


protective cover for the bit. Only 18/9. 
Post free. Spares: Bit 1/3. Element 4/8. 


SOLDER. New boxed 1 Ib. reels, 16 


unit (lesa accessories). 
B.W.G. 50/50 at 8/6 only, plus 1/- P. & P. 


inquiries welcomed. 


RETURN OF A WINNER!!! 


(Exclusive) 


Quantity export 


We have been fortunate in obtain- 
ing a further limited supply of 
this fine and popular cabinet. 


Instantly recognised as being of 
leading High Quality manufactur- 
er's stock, this trolley-type cabinet 


is finished in polished dark walnut. 
Can easily be adapted to accom- 
modate tape recorder, amplifier, 
radiogram, loudspeaker enclosure, 
etc., etc. External measurements: 
24tin. x 16іп. x 29in. The whole 
is mounted upon “easy гип” 
castors. Subject to being unsold 
£4/19/6 Plus 15/- C. & P. 


ANOTHER PORTABLE CABINET BARGAIN ! Ex leading manu- 
facturer's battery portable attache type case. Attractive two-tone grey 
rexine finish. Size closed 13iin. x 9zin. x 3iin. Complete with fittings 
and handle. Including Medium and Long Wave frame aeríal which fits | 
in lid. Onjoff switch on lid stay. Limited quantity only at bargain price f 
of 19/6 plus 2/- P. & P. Brand new. 


STOP PRESS! 


The well-known Brayhead 


EXTENSION 
SPEAKER 


TRANS TRONIC “SUPER CABINETS 
60" RADIO KIT As illustra- | 

A complete construction kit to ted; new de- 

make your own  transistorised sign in light | 


Transmitter and Receiver. No pak. 


soldering reqd. 7 different cir- 
cuits to build. Ideal Xmas Gift— 
beautifully presented іп original 
manufacturer's coloured box with 
all necessary instructions. bs 
nationally advertised ас £5/4/8.) 
Limited quantity only at 49/6. 
Plus P. & P. 4/-. 


T wo sizes avail- 
able. For 6}in. 
or 8in. speaker 
at 22/6. For 
10in. speaker 
at 25/- only. 
Each plus 2/6 Р. & P. Suitable recondition- 
ed Bin. P.M. unit at 13/6 only, plus 
| 1/6 P. & P. Ask for speaker list. 


OUTSTANDING METER IMPORT! 


20,000 OHMS PER VOLT!! | 
MODEL 200H. Volt-ohm-Mifliammeter | 
RANGES: 

A.C. VOLTAGE: 10, 50, 100, 500 and 1,000 
volts (10,000 ohms per volt). 

D.C. VOLTAGE: 5-25, 50, 250, 500 and 2.5k. 
(20,000 ohms per volt). 

D.C. CURRENT: 0-50 micro-amps., 0-2.5 
т/а., 0-250 т/а. 
RESISTANCE: 0-6k. 0-6 meg. (300 ohm and 
30 k. at centre scale). 

CAPACITANCE: 10 pf. to .001 mfd., .001 mfd. 
to .| mfd. 

DECIBELS: —20 to +22 db. 

A fully guaranteed pocket size meter, knife 
ene pointer, top p supplied SORS 

i ч in, with cest prods and full N 
drca p x ope lint operating instructions at £6.1 9.6 Post free. 
JUST ARRIVED !! Model TEIO. identical in appearance and size with | 
rotary type switch but 10,000 ohms per volt. 
Ranges: D.C. Voltages: 0—-6-30-120—-600-1,200 volts (10,000 ohms per | 
volt). A.C. voltage: 0—6-30-120-600-1,200 volts (10,000 ohms per volt). 
D.C. current: 0-120 microamp., 0-3-300mA. Resistance: 0-30K, 0-3 
Meg. (150 ohms and I5K at centre scale). Capacitance; 50pf to 0.01 mfd., 


0.001 mfd. to 0.15 mfd. Decibels : $5 19 6 А C 
E = ost free. 


—20 to4-63 DB in 5 ranges. PRICE 
Optional extra, attractive carrying case 15/- only. 


Bona-fide trade enquiries invited. 


„Leaflet available, 


TO BUILD YOURSELF! 


We have over 40 different circuits to build yourself, including 
all current JASON KITS. We are specialists in this field. A 
stamp will bring full list. Our reputation is your guarantee. 


THE 
COMPONENT 
SPECIALISTS 


18 Tottenham Court Road, London, М.І. 
162 Holloway Road, London, N.7. 
9 Camberwell Church St., S.E.5. 


DECEMBER, 1961 


VALVES : 


ACSPENDD t- 


| 3/9 | Е241 


All U.K. orders below 10/- P. & P. 2/-; over 10/- 2/6; orders over £3 P. & P. free. 


В.Р.5 TRANSCEIVERS. Specially built for 
Parachutists during the war. Receiver Super- 
het Transmitter crystal controlled. Му 
and phone. 2-8 mc/s, 829 valve as output. 
60 w. on CW, 15 w. on microphone, together 
with mains power pack 120/220 v., two rotary 
converters to work from 12 v. battery, micro- 
phone, key and dipole aerial. Price #15. 
Carriage 30/-. 

SPECIALLY BUILT POWER PACK for 
TCS p 230 volts A.C. mans including 
6XSGT valve, £3/10/-. Carriage 

SUPPLY UNIT RECTIFIER "is. 21. Fully 
sealed enabling all sets built for 6 v. (А209, 
RI09, etc.) to work from A.C. mains. Input 
90 v.-260 v, А.С. (taps at 10 v. Intervals); 
output excellently smoothed up со lOamps. with 
meter indicating exact output voltage. Meas- 
urements 12 x 9 x 10іп. Price £8. Carriage 
and packing 15/-. 

FREQUENCY МЕТЕВ ВС221 TECH- 
NICAL MANUAL 22/6. 

VIBRATOR UNIT. v.[160 v. 35 m/amps. 
Exceedingly well filtered and smoothed. Ex- 
cellent for car radios. Including one 6X5G 
valve and vibrator 17/6. P. & Р. 7/-. 

U.H.F. SIGNAL GENERATOR TYPE TSI4 
3,200-3,370 me/s., power measuring range 20- 
200 mW., R.F. output power —20 to —100 
dbm below | mW. Power supply 115 w. A.C. 
Price £15, Carriage 15/-. 

TELEPHONE HANDSET. Standard G.P.O. 
type new, 17/-. P. & P. 1/6. 

R.109 RECEIVER. Covering 2-8 mes. 6 v. D.C. 
with set of spare valves and carrier. Brand new 
In original packing case. £6/18/- including de- 
livery in U.K. 

POWER SUPPLY UNIT. Input 200/250 v. 
A.C., 50 cycles. Output: 1, HT 280/350 v. 
300 mA. smoothed; 2, MT 150/200 v. 40 mA. 
(positive earthed); Bib 18/25 v. 4 amp. D.C. 
smoothed (negative earthed). 2 relay: Wb dE 
H.T. and M.T., safety switch fuses on A.C. a 

all D.C. Two 573 for H.T., one 6X5 for МТ. 
Selenium rectifier for L.T. Ideal for Ham trans- 
mitters. Weight 45 Ib. Dimensions 14 x 8} x 18in. 
Price £12/10/- including valves; P. & P, 25/-. 


Brand new, indi- 
vidually checked 
and guaranteed 


WIRELESS WORLD 


I} 
3/3 
VX3138  ...12/- 
Wal a... T 


2. 16 
12/- 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. : 


12SA7 


BRAND NEW ORIGINAL SPARE PARTS 
FOR AR88 RECEIVERS. 

LF. TRANSFORMERS. Ist, 2nd, 3rd, 4th 
{ог type D), 12/6 each, or complete set of 6, 60/-. 
‚ЕР. Transformers. Crystal Load, 12/6 ‘each. 
Plates escutcheons for (D and LF), 15/- each. 
Dials (for type D), 10/- each. 

Logging dial (for D and LF), 10/- each. 
Filter Chokes (for D and LF), 22/6 each. 
Output Transformers (for X» € each. 
Antenna Trimmers (39 nd 4 [6 each. 
Filter Condenser. 3 x 10/-. 
Condensers, 3 х .25:Е "o ‘and | Ry 2/6 each; 
Зх .OluF (D and LF), 2/6 each 

RF Antenna Inductors (D and LF), 7/6 each. 
Mains Transformers (LF), £3 each. 
Small Mica Condensers, various 
1/6 each. 

Small Trimming Tool, 7/6. 
Instruction Manual for ARB8D, £l. 


FAMOUS RCA TRANSMITTER TYPES 
ET 4336, К. & L. Frequency 2 me/s-20 me/s. 
Power output: 350 w. telegraph, 250 w. 
telephone. Туре of modulation—Ciass B high 
level. Audio input impedance 500 ohms. Power 
supply 190 to 250 v. Single phase 50-60 c, Tube 
complement: Crystal oscillators 807. Master 
oscillators 807, Intermediate amplifier 807, 
Power amplifier 813(2), Modulator 805(2), 
Rectifier- 866A(4). . Complete with Master 
oscillators, crystal multipliers, speech amplifiers, 
microphones, keys, instruction manual, etc. 
We guarantee full supply of all replacement 
parts for a minimum of 5 years after purchase. 
Price on application. 


P. C. RADIO LTD. 
170, GOLDHAWK RD., 


W.12. SHEpherds Bush 4946 


values, 


C.O.D. 2/6 extra. 


l: 
VCRX258 (with 
scanning en 


VCRI38 ...30/- 

VCI39A  ...35j- 

Photo Tubes: 
MG8 9, 


| WL4I7A . 
Overseas Postage extra at cost. 


Nr 


RCA !5 KW TELEGRAPH TRANSMITTER 
TYPE ET-4750 X. Frequency range 2-22 тс}. 
Keying speed up to 250 words per mlnute. 
ET supply requirements 230 v. 3 phase 
20/60 cycles. Tube complement: Oscillator— 
(1), Doubler (Ist) Amplifier—807 (1), 
СЕД power (2nd) Amplifier —813 
(4) Power (3rd) elt, anes. R (2) Plate 
rectifier—827A (6), Auxiliary — Rectifier— 
872A (3), Bias Rectifier—872A (2), Keyer-807 
(2. Price on application. 


R209 RECEPTION SET. А 10-valve high- 
grade Super Heterodyne Receiver with facilities 
for Recelving R/T (A.M. or F.M.) and C.W. 
frequency | mc/s-20 mc/s. Hermetically sealed. 
Built on miniature valves and incorporating its 
own vibrator power supply unit driven by a 
6 v. battery (2 point connector included). The 
set provides for reception from rod, open-wire 
or dipole aerial with built-in loudspeaker or 
phone output. Overall measurements: Length 
I2in., width 8in., depth 9in. Weight 23 Ib. 
{п as new, tested and guaranteed condition, 
£23/10/-, Including special headphone and supply 
leads. Carriage £l. 


AR 88's. 


Completely rebuilt with new PVC 
wiring. 


Type "D' £75; Type “LF” £70. 


COMPLETE SET OF STRONG AERIAL 
RODS (American). Screw-In type MP49, 50, 
51, 52, 53, total length 15ft. IOin. Top diameter 
0.185in. Bottom diameter 0.6 15іп., together 
with matched aerial base. MP37 with ceramic 
insulator, ideal for car or roof insulation, 


£2/10/-, Post free. 


VARIOMETERS for W/S No. 9, Fully tested 
and working, 12/6. P. & P. 2/6. 


CARBON INSET MICROPHONE, G.P.O. 
type, 2/6. P. & P. 1/6." 


FAMOUS AMERICAN CARBON HAND 


MICROPHONE. Type T.17 £2/5/-. P. & Р. 3/6. 


PERSONAL CALLERS WELCOME 
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2 BAND SUPERHET CHASSIS 
ONLY £4.19.6 


Plus 6/6 Post & Packing. 


with Speaker 


А quality 4 valve AC/DC superhet chassis made by a world famous 
manufacturer. Long and Medium wave coverage. Fitted with a cord 
and drum reduction tuning drive and attractive illuminated glass dial 
(size 6$ x 24in.). Controls: Volume on/off, tuning and wave change. 
The receiver is self-powered, employing a mains dropper and a valve 
rectifier. Chassis dimensions 6} x 9 x 54іп, high. Supplied complete with 
a good quality 5-inch loudspeaker, valves (UCH42, UAF42, UL4I, UY41), 
AC/DC mains input lead, ivory knobs, etc. 

DON'T HESITATE, ORDER NOW! This unbeatable bargain 
is bound to sell out quickly at only £4/19/6 plus 6/6 post and packing. 


A.M. RADIOGRAM CHASSIS 


A chassis of distinction by a famous maker. 
Covering Long, Med. and Short Waves, plus gram 
position, this chassis (size 15} x 7 x 61in. high), 
incorporates the latest circuitry, using fully 
delayed A.V.C. and negative feedback. Controls: 
Tone, Vol. On/Offi, W/Change (L.M.S. and Gram), 
Tuning, Tapped input 200-250 v. А.С. only. Ап 


WIRELESS WORLD 


HARVERSON'S 
F.M. TUNER KIT 


DECEMBER, 1961 


HARVERSON SURPLUS CO. LTD. 


4 STATION PRESET CHASSIS 
ONLY £4.17.6 


Plus 6/6 Post & Packing 


with Speaker 


A compact, 4 station рге” 
set mains  transportable 
receiver for operation 
from AC/DC mains. Two 
simple controls, volume on/ 
off and 4 position station 
selector. The latter is set 
to Light Programme (Long 
Wave), Third Programme, 
Home Service and Light 
Programme (Medium 
Wave) but may of course 
be adjusted «o alternative 
selections if required. А 
frame aerial with throw- 
out extension is supplied, 
making this receiver ideal 
as a general purpose trans- 
portable set for the home. 
A fully smoothed power 
supply is provided from AC/DC mains input by a mains dropper and a 
valve rectifier. The good tonal qualities are assisted by the provision of a 
T5 Sin. speaker, which is ready-mounted on the chassis (this is easily 

etachable if alternative positioning is required). Valve line up: UCH42, 
UAF42, UL4I, UY4I. This chassis (size 9 x 6} x 54in. high) is supplied 
complete with valves, knobs, mains lead, aerial, etc. It is beautifully 
made by a famous maker, and Is a first-class buy at the rock bottom price 
of only €4/17/6. plus 6/6 post and packing. 


SUPER STEREO KIT МК, Il 
A kit of ready-built units only requiring inter- 
connection. Comprising two midget ЗМУ amplifiers 
push button switch, transformer, control unit 
(bass, treble and vol.), power pack, two speakers, 
indicator light, valves (ECL82, EZ80 range), and 


A MAUS ions 
compre "plus 66 P. & P. £3.19.6 


THE WORLD FAMOUS E.M.. 


ANGEL TRANSCRIPTION P.U. 
(Model 17A) 


attractive brown and gold illuminated dial with 
matching knobs, make this one of the most hand- 
some, in addition to being one of the best perform- 
ing chassis yet offered. Complete with valves 
(ECH81, EF89, EBC81, EL84, EZ81), knobs, output 


transformer, leads, etc. OUR PRICE 
plus 4/6 post & packing. OE £9.19.6 


Е.М. 4-speed Player 


and P.U. 


Heavy 8łin. metal turntable. 
Low flutter performance. 
200/250V. shaded motor 
with tap at 80V. for 
amplifier valve filament 


if required. Turnover 
LP/78 head. Price 89/6 
plus 4/6 P. & P. 


CONDENSER RESISTOR PARCEL 
50 mixed P.F. Condensers and 50 mixed Resistors. 
An assortment of useful values. All popular sizes— 
all new—a must for the serviceman and con- 


ONLY 10/ = ip: BIPM 


6 TRANSISTOR KIT 


Less cabinet & speaker 


Special offer. Limited quantity only of new 
ex-manufacturers parts to make a 6-transistor 2- 
waveband superhet chassis. Ideal for portable 
or table radio, All parts including transistors, 
ferrite aerial, printed circuit, etc., but EX- 
CLUDING speaker and cabinet. Few only 
£4/19/6 plus 2/6 P. & P. Simple instructions 1/6 
(free with kit). 


A FEW ONLY £4.19.6 °} 


P. & P. 
E $ P.& P. 94.) 
99999-99996 Pu I-P.&P. 


| 
| 


At last a quality F.M. Tuner Kit at a price 
you can afford. Just look at these fine 
features, which are usually associated 
with equipment at twice the price. 
F.M. Tuning Head by famous maker. 
ЖК Guaranteed Non-drift. 3c Permeability 
Tuning. № Frequency coverage 88-100 
Me/s. Ye OABI Balanced Diode Output. 
Ж Two LF. Stages and Discriminator, 
Ü Attractive maroon and gold dial 
7 x 3in. glass). ye Self powered, using a 
good quality mains transformer and valve 
rectifier. — Valves used ECC85, two 
EF80s and EZ80 (rectifier). ye Fully 
drilled chassis. ye Everything supplied, 
down to the last nut and bolt. > Size of 
completed tuner 8 x 6 x 5łin y% All 
parts sold separately. 


£4.19.6 


Circuit diagram and 
post free. 


NOW 
AVAILABLE 


А robust cab- 
inet made from 
heavy gauge 
metal which 
has been specially designed to house the 
above F.M. tuner.  Beautifully finished 
in a choice of glossy hammer green, or 
hammer grey enamel, or black crackle. 
The front panel (illustrated) has holes 
for contro! spindles and apertures for 
tuning dial and magic eye. PRICE 25/-. 
1/9. (Front panel only 10/6 


Plus 8/6 
P.P. & Ins. 
illustrations, 


1/6, 


A Pick-up for the connoisseur originally priced 
at £17/10/-. The last remaining few offered at 
£5/15/- clus P. & P. 5/-. 


TRANSISTOR AMPLIFIER KIT 
А complete kit of parts to build a compact 4- 
transistor amplifier, with volume control and 
drilled panel. Two GT3 driver transistors, 
transformer coupled. 1 watt output from matched 


pair GTI5, Supplied with output transformer 
and 2jin. 3 ohm speaker. Ideal for 59/6 
record player, etc. Plus 4/6 P. & P. 


SUPERHET CHASSIS 


—less Valves & Cabinet 
Modern AC/DC chassis with printed circuit and 
ferrite rod aerial. Although not completely 
built, the main components are mounted. L. 
& M. wave coverage. 4 valves (UBF89, UCL83, 
UCH8I, UY85) Everything supplied except 
valves and cabinet. With speaker and £3 3 6 
simple instructions. Plus 3/6 P. & P. € 


BARGAIN MONTH FOR TRANSISTORS 
POWER 


GEIIS „й. лж. 
СЕТІ5 (matched pr.) 16/6 
8[- | GETIO2 ............... 7/6 


5/- | XAIO3 ... 8/6 
616 | РХАТОІ ^. 9/6 
6/6 | РХА102 9/6 
6/6 

6/6 | ОАВ! 3/- 


6d. postage for each transistor. 

SWITCHED ATTENUATOR 
Audio to V.H.F. in four steps of 20 dB + 0 
dB up to 300 Mc/s. Cost #5/10/-. £l {9 
OUR PRICE БЫЛО 


DECEMBER, 1961 


83 HIGH ST., MERTON, S.W.19. 


ENTHUSIAST’S 14 WATT AMPLIFIER KIT 


A kit designed to meet the exacting requirements of the audio enthusiast, yet remain 
within the price range of the average constructor. A stylishly finished monaural 
amplifier with an output of [4 watts from 2 EL84s in push-pull. Superb reproduc- 
tion of both music and speech (frequency response + 3db. c/s.-60 Kc/s. with negli- 
gible hum). Separate inputs for mike and gram allow records and announcements 
to follow each other, and make this amplifier іа за! for small halls, youth clubs, etc. 
Fully shrouded ultra linear output transformer (to match 3-i5() speaker), and 
fully shrouded mains transformer (these alone are worth over £3/10/-). Volume 
control, and separate bass and treble controls are provided, giving good lift and 
cut. Valve line up: 2 EL84s, ECC83, EF86, and EZ80 rectifier. All parts down to 
the last nut and bolt, including valves, heavy gauge metal chassis finished in glossy 
hammer green enamel (mains and output transformers finished to match). 


^ £6.19.6 


PRINTED CIRCUIT AMPLIFIER KIT 


А top quality record player amplifier in kit form. This amplifier (which is used 
in a 29 gn. record player) has a printed circuit, and has an internal fully smoothed 
power supply (input A.C./D.C. mains) using a mains dropper and contact cooled 
rectifier. A flying panel is supplied, accommodating BASS, TREBLE, and VOL-ON/ 
OFF controls. 2 valves (UL84 and Ura9) and linear output transformer give crisp 


reproduction from all records at 4 watts. 


P. & P. 6/6 (simple Instruction booklet 
1/6. Free with Kit). 


Our price for ке complete kit of parts (includIng eO 
Plus 6/6 P. & 
Simple di. A 1/6 (free with kit). 


SUPERB WALNUT CABINET i". 


A very fortunate purchase allows us to 
offer this quality table radio cabinet for 
only 16/6 (these cabinets cost che manufac- 
turers 35/- each to make). The positions 
of the controls make it ideal for housing 
our 6 TRANSISTOR SUPERHET KIT 
described below. Beautifully finished in 
walnut and tygan. OUR PRICE ONLY Ф 


Plus 1/6 P. & Р. and ins. 18/6 


6 TRANSISTOR 
ж SUPERHET KIT x 


£6.19.6 


А first-class 2-wave- 
band transistor su- 
perhet in kit form. 


% Printed circuit 
board (size 8j x 


lin.). 

Ж 3 pre-aligned IF 
transformers. 

* Quality Sin. spea- 


ker. 

жс. E C. first grade 
transistors. 

* Output transfor- 

mer. 

* High gain ferrite 
rod aerial. 

Ж Push-pull output. 

Ж Car aerial input 
socket. 


SPECIAL OFFER! One дот. 
6K7G £l, plus 2/6 P. & Р. 


COSSOR CRT SNIP 
IOin. 108K 
l0in. 75K ............... 18/6 
EITHER PLUS 6/6 P. & P. 


OSCILLATOR COIL 


Suitable for any tape deck. 
ONLY 5/6, plus 64. P. & P. 


REGUNNED T.V. TUBES 
Any type, any size supplied. 


G.E.C. FIRST GRADE 
TRANSISTORS 
Set comprising one 874 mixer, 


two 873 L.F.s, one GETII4 driver, 
two GETII3 matched output and 


one diode. 34/6 


The complete kit of 


parts ONLY €6/19/6 Pose 1/-. 

pus 2/6 a ES id 

imple instruction — 
booklet 1/6 (free COLLARO STUDIO 
with kit). (Suitable 


TAPE DECKS 


We have a few only of the latest model 
at the Speclal price of 


ONLY £10 "ys 56 posta 
CRYSTAL 


cabinet if available 
15/-.) 


F.M. TUNER HEAD 


А permeability toned 
tuner head by 

famous maker, s 
plied without valve 


(eccas) 186 plus | MICROPHONES 
1/3 P. & P. Valve 
8/6 extra. ideal for tape recorders, use with 


amplifiers, intercom., etc. 


T.S.L. stick mike 22/6 
ACOS latest mode! 18/6 


Postage 18 either model 


TRANSISTOR SPEAKER 
Western Electric. 30 or 800. Size 2} x 


Him deep. 12/6 


Plus 1/- P. '& P. 


WIRELESS WORLD 


THE HARVERSON COMPLETE 
М.Н. RECEIVER KIT 6.19.6 


AT LAST—A COMPLETE F.M. 
RECEIVER IN KIT FORM! 
Specially designed wtih the home 
constructor in mind, this kit 
enables the construction of a 
completely self-contained V.H.F. 
receiver at fraction of the normal 
cost of comparable equipment. 
This is basically a quality self- 
powered Е.М. tuner plus 
separate audlo amplifier stages, 
with output transformer and 
speaker. 
Ж F.M. Tuning Head by famous 
maker. н 
Ж Guaranteed Non-drift. 
Ж Permeability Tuning. 
Ж Frequency coverage 88-100 
Mcjs. 


* ОА8І Balanced Diode Output. 

Ж Two |Р. Stages and Dis- 
criminator. 

* Self powered using a good 
quality mains transformer and 
valve rectifier. | 


* Valves used ECC85, two 
EF80's, ECL82 and Е280 
(rectifier). 


Ж Fully drilled chassis. 
* Good quality speaker. 
Ж Well designed output trans- 


former. 

* Attractive maroon and gold 
glass dial. 

% Two output stages (using 
ECL82). 


% Everything supplied, down to 
the last nut and bolt 
%&- Compact size. 
* All parts sold separately. 
OUR PRICE Plus 4/6 
£6.19.6 2 46 


Introducing 


HARVERSON'S 
Monaural Amplifier Kit 


In response to numerous requests from 
delighted purchasers of our “SUPER 
BTEREO KIT " we have produced a " МОМ. 
AURAL AMPLIFIER" on similar lines. 


* A UCLS82 valve provides a triode ampli- 
fying stage, and & pentode output stage (3 
watts) enabling good amplification and 
sparkling reproduction to be combined with 
physical compactness (amplifier size, 7 x 3] x 
63in. bigh). 


+ Modern circuitry design, good quality 
O.P. transformer (to match 30) keep hum 
and distortion to a low level. 


* The controls, volume on/off and tone, are 
complete with attractive cream and gold 
knobs. 


Ж The amplifier bas a bulit-In fully smoothed 
power supply, using a good quality mains 
transformer (А.О. mains only) and metal 
rectifier. 


*k All you need ts supplied including easy to 
follow instructions which guarantee good 
results for the beginner and expert. All 
components, leads, chaaais, valve, knobs, etc., 
are first grade items by prominent manu- 
facturers. 


OUR PRICE 
Pins 4/6 post and packing, 39/6 


5in. LOUDSPEAKER TO SUIT, 14/6 EXTRA 
ALL PARTS SOLD SEPARATELY 


WE HAVE 20,000 IN 
STOCK AT 


VALVES. = 


PRICES EVER ! 
Send for your requirements 


CHErrywood 
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TESTGEAR COMPONENTS 
2/4 Earlham Street, London, W.C.2 (CAMBRIDGE CIRCUS) 


DECEMBER, 1961 


(LONDON) LTD 


mel: MEMANG 


A few minutes’ walk from Leicester Square or Tottenham Court Road underground stations. 


TRANSISTORS. We have purchased a manufacturer’s stock of 
transistors and offer them at the following low prices: 

G.E.C.: GET.572 10 amp. switch or audio. Price 12/6. 

GOLTOP: V30/10PD 3 amp. switch or audio. Price 7/6. 
MULLARD: OC.28, ОС.35, OC.16. Price 15/-. OC.170. Price 
10/-. OC.71. Price 4/6. OC.75. Price 5/-. OC.71, OC.72, OC.44 
equivalents (white black and blue spots) 3/6 each. 


U.S.A. Р.О. TYPE RELAYS. Type APHC. 6,500 ohm, 12 v. 
2 m/a, S.P.C.O. Price 2/6. Type APLC, 3,500 ohm, 6 т/а., 
S.P.C.O. Price 2/6. 


A.P.N.I. RADIO ALTIMETER. A 420-460 Mc/s. Radar Set, 
complete with 14 valves and 3 relays. Price 25/-. 24 v. dynamotor 
7/6 extra. Transmitter unit ex above, includes two 995 acorns and 
transducer, as used in ‘‘ Wireless World” wobbulator. Price 6/6. 
Receiver unit ex above, includes two 9004 acorns. Price 5/-. Audio 
amp., ex above, includes two 12SH7. Price 5/-. 


RECTIFIERS, Contact cooled bridge rectifiers output 250 v. 
120 Ze Price 5/6. "Transformer for same with 6.3 v. 3 a. winding. 
Price 8/6. 


VALVES. We carry comprehensive stocks of all popular R/X and 
Т/Х tubes. ТТ21, TT22, 6146, etc. A few examples of our low 
prices: 6AG7, 504, 6AK5, QV04/7, 6AQ5, 6SL7, 6SN7, 12AX7, 
12AU7. All S[- each. 6]6, 6AM5, 6AM6, 6C4, EF80, 6SK7, 
1625. All 2/6 each. 807, 7/6 each. 12SH7, 6AC7, 12SJ7, 717A, 
EF50, EF54, 955, 9004. All 1/6 each. Hundreds of other types 
available at similar prices. 


FT.241 CRYSTALS. Fresh stocks of all types have now arrived. 
Channels 0 to 41 and 56 to 79 are 5/- each. Channels 42 to 55 аге 
7/6 each. Channels 270 to 322 and 341 to 389 (except 360) are 2/6 
each. Channels 323 to 340 are 7/6 each. ` 


9 MC/S. CRYSTALS. Spot on crystals in 10XJ holders. Price 
19- сш. Or within +5 Kc/s. of 9 Mc/s. Price 7/6 each. Sockets 
9d. each. 


10X AND 10X] CRYSTALS. An even wider range than previously 
is now available. Send for our list with new supplement. 


CRYSTAL FREQUENCY STANDARDS. 10X type. 500 К/с, 
7/6; 100 К/с, 15/-; 1,000 К/с, 15/-. 


50 MICROAMP METERS. Made by Sangamo Weston. Brand 
new. Type S.145, Size 3x21iin. 850 ohms resistance. Four 
scales operated by lever ** Set Zero,” ** 0-3," ** 0-300." Easily coupled 
to rotary range switch by cord or lever. А gift at 20/-. Easily 
adjusted to 25-0-25 microamps. 


RELAYS. As used in 1986, etc., series aircraft transmitters. Size 
1} x 1} x iin. 700 ohm coil, or 250 ohm coil Operates on 
12-24 v. Double pole changeover. Price 3/6. Aerial changeover 
relays. 12-24 v. operated 4 P.C.O. Price 3/6. 


R.F. CHOKES. Type (1) 2.5 MH, 250 m/a. pie wound. Price 
2/6. Type (2) 1.5 MH pie wound 50 m/a. Price 1/-. 


B.C.221 FREQUENCY METERS. In perfect condjtion, com- 
plete with original calibration chart. £16, 


TYPE 46 TRANSCEIVERS. The best bargain for many years. 
These fine Walkie Talkies are now available in new condition, com- 
plete with all accessories at a give-away price. Three-channel crystal 
controlled Т/Х and R/X, supplied complete with one pair crystals, 
coil box, rod aerial, leads and plugs, valves, balanced armature head- 
set with throat mike. 1 watt output. Coverage 3.6-4.3 Mc/s. 
or 6.7-7.6 Mc/s. by means of plug-in coil box. Inland buyers sup- 
plied with crystals in 3.5 or 7 Mc/s band (state which required) other 
frequencies available for export. Requires only 150 v., 15 v., and 
З у. dry battery. Range over 10 miles. Full instructions and circuit 
supplied. These units have been “* demobbed " by removal of the 
** Send Receive " switch. A replacement switch with fitting instruc- 
tions is supplied. We offer this fine unit with al] accessories as listed 
above at the ridiculous price of 30/- or two for 57/6.. Batteries are 
available at 24/- per set. 


TIME SWITCHES. Туре (2) Venner 14-day clockwork time 
switches. One make and one break every 24 hours. Complete 
with key, 5 amp. contacts. Price 32/6. Type (3) mains driven time 
switches. By first rate manufacturer. 200/250 v. 50 c. 10 amp. 
contacts. Can be supplied with up to three ‘‘ makes ” and three 
“ breaks ” every 24 hours. Price with one pair of contacts £2/5/-, 
each extra pair contacts, 4/-. Type (4), as above, but 20 amp. 


contacts. Price 69/6. Each extra pair contacts 4/-. 
R.F. CABLES. fin. diam. 52 ohm со-ах., 2/6 per yard. in. 
diam., ditto, 9d. per yard. 300 ohm ribbon, 6d. per yard. 80 ohm 


balanced feeder, 4d. per yard. 


METERS. 2in. square, flush, m/c., 0-50 m/a. Price 10/-, 21in. 
= а. diam. Flush 0-30 or 0-100 m/a., 10/-. Мапу others 
available. 


LF, TRANSFORMERS. Good quality 
transformers. Type (1) size 1х1х21п. 
size 28 x li xlin. Price 2/6. 


PLATE TRANSFORMERS. Type (66) 730-715-700-0-700-715- 
730 v. 330 т/а. D.C. and 280-0-280 v. 60 m/a. D.C. Size 64x 
53 х7#п. Н. price 47/6. 


iron-cored 465 Ke/s. 
Price 2/6. Type (2) 


MAGSLIPS. Type (1) 50 v. 50 c. May be used as transmitter 
or receiver. 3in. diam. Price 17/6. Туре (2), as above, but 2in. 
diam. Price 15/-. 


VARIACS. 110 v. input, 0-130 v. output. 5 amps. Price £4. 


CO-AX CONNECTORS. Telcon Miniature screw-on plugs and 
sockets. Price 1/6 per pair. Е. and E. standard size screw on plugs 
and sockets. Price 1/6 per pair. 


SILICON RECTIFIERS. Miniature silicon power diodes at new 
low prices. Made by one of England's greatest manufacturers. 
250 т/а. D.C. output. Туре (1) 400 P.I.V. Price 3/6. Туре (2) 
600 P.I V. Price 5/6. We (3) 800 P.LV. Price 7/6. Type (4) 
1,000 P.I.V. .45 a. Price 8/6. 


OFFICE DICTA1ING MACHINES. An obsolete type but the 
biggest bargain ever. Contained in portable carrying case, wind-up 
double spring motor, 4 valve amplifier (B7G type valves), 6 minute 
play recording mechanism using magnetic plastic discs that may be 
reused indefinitely. Complete with crystal mike that doubles as 
playback speaker. Send for full details. Complete with 10 discs 
(extras 1/6). Price £3/3/-. Batteries (2) 15/-. 


MODULATOR UNITS. Type (1) Ex the 1985 Aircraft T/X. 
7 watts Class B. Output crystal or low impedance input. Output 
matches TT15. Complete with valves 10/-. "Type (2) Bendix MP28 
unit, the modulator for the TA12 T/X. 50 watts audio from class 
“ C" 807s. Complete with 4 relays (2 antenna type). 6Е6, 6N7, 
two 807's. Price £3/3/-, or less 28 v. dynamotor, £2/2/-. 


COLLINS ART-13 AUTOTUNE TRANSMITTER. Ап excel- 
lent T/X at a give-away price. Coverage: 2-18 Mc/s., 21 and 28 Me/s. 
easily added. Autotune mechanism allows selection of any one of 
eleven (pre-selected) frequencies. Built in 200 Kc/s. crystal cali- 
brator checks the typical Collins Super Stable V.F.O. Uses standard 
valves including PP811’s modulating the 813 final. Size only 23in. 
wide, 16іп. deep, 12in. high. Requires power supply of 1,000 to 
1,250 v., 250 m;a. (for 100-200 w. input). 400 v. 225 т/а. and L.T. 
for heaters and autotune mechanism. Supplied complete with valves, 
calibration charts, circuit, and full technical details, including 21 and 
28 Me/s. conversion and power supply information. Definitely no 
snags (except TV1). In fair condition, and less both meters, £ 10/10/-. 
Send for full details. 


FT.243 CRYSTALS, Їп addition to our standard range we now 

offer 3.5, 3.540, 3.590, 3.640, 3.680, 3.720, 3.760, 3.800 Me/s., and 

AM Put types ee unobtainable between 3.840 and 6.450 Mc/s. 
at 5/- each. 


BATTERY CHARGING APPARATUS. 4 amp. biidge recti- 
fiers, 15/-. "Transformers for same, tapped for 6 or 12 v. battery, 
18/6. Ballast 1/6. 36 v. 10 amp. bridge rectifiers, 35/-. "Transfor- 
mer for same 55/-. 12 v. 7 amp. bridge rectifier 25/-. Transformer 
for same 35/-. 24 v. 2 a. bridge rectifier 8/6, Transformer 10/-. 


UHF TUNERS. TNI7 front end for APR4, 75-320 Mc/s. £10/10/- 
Modern front end 190-240 Mc/s., £5/5/-. 


R.F. UNITS. RF.25 (brand new) 15/-. 
PLATE TRANSFORMERS. 
£3/5/-. 

CRYSTALS FOR REGRINDING. We offer high grade crystals 
in 10X holders within 50 Kc/s. (lower) of your specified frequency 
at the bargain price of 6 for 10/-. Limits 2-8.5 Mc/s. 


VALVE HOLDERS. Best quality B7G, B9A, Octal Price 6d. 
each. 813, price 3/6. 


GARRARD TURNTABLE WITH MAGNETIC PICKUP. 
Mains operated. 78 r.p.m. А gift at 17/6, 


PICKUP HEADS AND CARTRIDGES. Collaro 
complete head, 15/-. Acos inserts, С.Р. 59-1C, 10/-. HGP 39-1, 
10/-. HGP 59-1C, 10/-. Decca XMS complete heads, 10/-. 


OUTPUT TRANSFORMERS. Туре (1) EMI, PP 7,500 to 
3 ohms (50-1) handles 8 watts. Type (2) Plessey PP 10K ohms to 
5 ohms or 6 К ohms to 3 ohms. 4 watts. Price 5/-. Type (3). 
ie above but 10 watts, 10/-. Туре (4) 6V6 to 3 ohms (45-1). Price 


MAINS TRANSFORMERS. Type (26) input 230 v. output 250 v. 
60 т/а. (H.W.) and 80 v. at .1 a, 5/-. Type (16) 250 v. 65 т/а. 
(H.W.) and 6.3 v. 3 a., 6/6. Type (350/120), 350-0-350 v. 120 m/a., 
6.3 v. 355a., 5 v. at 2 a., 16/6. Type (350/300) 350-0-350 v. 300 m/a., 
63v.82a,5v.2a4,4v.22.,6.3v. 2a. Price 27/6. Type (5K), 
330-0-330 v. 300 т/а., .5 v. 3 a. tapped at 4 v. 2 v. 2 a., 10 kV ins., 
2) у. 1а,, 7.5 v. 1 а., 5 kV 5 mja. Price 25/-. 

Type (4V) 280-0-280 v. 70 mja., 6.3 v. 2a, 4 v. 2a. 
Type (6V4A) 6.3 v. 4а. Price 8/-. 


T.C.C. BLOCK CONDENSERS. 4 mfd. 2 kvw. at 60 deg. C. 
Price 7/6 

P.M. LOUDSPEAKERS, Shopsoiled but perfect. біп. diam. 
Price 6/6  8in. diam. Price 7/6 

SELENIUM RECTIFIERS. 
2 т/а., 1/6. 


TOGGLE SWITCHES. Long dolly type. 
4 P.C.O. with centre off position, price 1/6. 


RF.27 (brand new) 20/-. 
1,100-0-1,100 v. 400 m/a. Price 


Studio “0,” 


Price 9/-. 


250v. 120 т/а. H.W., 2/6 400 v., 


D.P.C.O. Price 1/6. 
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ELECTROLYTIC CONDENSERS. Fresh stock. Wire ended. 
Insulated tubular case. 25 MF. 25 VW., 25, 50 о 100 mfd., ali 
50 VW. 10, 30, 40 or 50 mfd., all 150 VW. All 1/- each. 20+20 
or 40+40 mfd., 150 VW. 1/6 each. 4,8 or 16 mid., all 450 VW. 
all 1/- each. 20, 32, 40, 80 míd., 450 VW., all 1/6 each.  10-- 10, 
204-20, 32+32, 40+40, all 450 VW. АП 2;- each. 


ILLUMINATION METERS. High grade meters by G.E.C., 
direct reading 0-1,000 LUX (0-100 foot candles). Price 17/6. 


BARGAINS FOR CALLERS. A gos range of bargains at attrac- 
tive prices. ART. 13's from £8/8/-. (also spares). Class D Mk. III 
wavemeters from 30/-. All units from the 1131 transmitter, in brand 
new condition at give-away prices, also the 1131 enclosed rack. 


SOLDERING IRONS. Solon standard, extra light, straight pencil 
bit, 65 watt 80 v., 10/-; 230 v. 18/6. 

POT CORES. Mullard Vinkor complete assembly type LA2509. 
Build you: '* Q” Multiplier with this and obtain a “Q?” of over 
4,000. Price 12/6. 

2 METER R/X. Receiver portion of the SCR.522 TX/RX. Brand 
new with valves and conversion details for continuous tuning 144-46 


Mcjs. Price 30/-. Or with relay, 37/6. 
CRYSTAL CALIBRATORS. The well known Clas “р” 
Mk. 3 calibrator. Used, but in perfect working order. Price 


39/6. 
CERAMIC WAVECHANGE SWITCHES. Type a Complete 
assembly as used in the AR.88. Price 8/6. Type (2): Wearite 
heavy duty 4-bank switches, each bank 2 poles 6 ways. Price 7/6. 
Type (3); 2 band 1 pole 11 ways. Price 7/6. 
VEHICLE COMPASSES. The Sherill M.6. A superb compass 
originally designed for armoured cars. Complete with manual and 
deviation correction card. Further details on request. Cost over 
£40. Price £3/15/-. 
LF. AMPLIFIER STRIPS. Three stage I.F. amplifier strips ex. 
the TR.1985/1986 series transmitters. Frequency 9.72 Mc/s. 
Widely used as an F.M. amplifier, etc. 
valves, 10/-. 
TOROIDAL CORES. 2in. diam. {х йіп. 3/6. 
FERROX-CUBE LA2/type 25 pot cores. 5/-. 
POT CORES. fin. diam., fin. thick, adjustable slugs. 1/6 each. 
CRYSTAL DIODES. Germainium genera! purpose, 6d. OA81 
EQUW, 9d. Printed circuit board, fitted with 10 ОА81° and 
several other components. Price 2/6. Type (2) as above but fitted 
with 10 OA71’s, price 2/6. 
POWER PACKS. Admiralty type 95. Im attractive steel case, 
size 14 X 11 x6. Rated output 400 v. (choke input) at 50 т/а. and 
6.3 v. 1a, but 100% overload О.К. Complete smoothing. Complete 
with all connector plugs. Price 50/-. 
MODULATION TRANSFORMERS. Type (1) Collins T.C.S. 
P.P.807 to parallel 807's. Ratio 1-1, w. audio. Price 12/6. 
Type (2) T.B.S. type 50 w, audio turns, ratio 1-1.65 CT. Price 18/6. 
Type (3) Ex 1131. 150 w. audio Ratio 1.1 CT. Price 25/-. 
CIR BRIDGES. Mullard type GM 4140. Price £4/15/-. 
ditto, price £7/7[-. 
60-95 MC/S T/X R/X. Eddystone P40 single channel crystal 
controlled receivers, converted to F.M. Soiled but complete. Price 
22/6. Matching transmitter 25/-. No circuits or information 
available. 
CONSTANT VOLTAGE UNITS. Made by Pye, Standard 
mains input. 4 KVA output. Price £15. Send for full details. 
SPECIAL PURPOSE VALVES. 931A, 27/6. 85А1, 10/-. 
01.510, 7/6. GS10C, 17/6. EL81, 7/6. 58CV (miniature photo- 
6032 (infra-red tube), £3. CV2272 (C.R.T.) 


Avo 


cell), 5/-. EL36, е 

30/-. CV466, CV467, CV468, all 5/ 

4 METER MOBILE TX-RX. A few олы B.44 Mk. II radio 
telephones. Coverage 60-95 mc/s. T/X and R/X single channel, 
crystal controlled. R/X is double superhet. Т/Х output 3 watts. 
Built in 12 volt power supply, draws 3 A. on receive, 4.5 a. on transmit. 
Provision for loud hailer operation (3 watts). Built in loudspeaker. 
Size 14x7x13in. Complete with all plugs, technical manual, 
service manual, moving coil mike. Unused, but may have minor 
faults due to long storage. All spares available. Price &4/4/-. 
R/X crystal in 4 meter band (surplus) 5/-. Т/Х crystal (new) 37/6. 


B.44 MK.I. An earlier version of the above, but an excellent basis 
for conversion to a fixed station. Output is nominally 4 watts but 
both final and modulator are QQZ04/15 doub.e beam tetrodes capable 
of 14.5 w. output at highest frequency. Specification is othet wise 
similar to the Mk. II, А built in 12 v. power supply is fitted on a 
separate chasis. Substitution of the power supply by a 400 v. mains 
power pack plus the necessary circuit alterations will provide a base 
station capable of over 30 watts input. Price (complete TX/RX) 
with accessories as with Mk. II, £5/15/- or less case and power supply 
£3/5|-. R/X crystal in 4 meter band (surplus) S/-. Т/Х crystal 
(new) 37/6. 
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R/X UNIT TYPE R.114. An excellent basis for a 2 metet converte: 
(See February S.W. mag.) Complete with valves and Jones plug 
апа socket. Price 15/-, post paid. Extras if required, 7580 crystal 
5/-. І.Е. trans. as specified (unconverted) 2/6. 
MARCONI CR.150. 10 almost new condition. 
supply. £21. 

TOP BAND CRYSTALS. For grinding to 1.8-2 mc/s. we offer 
super quality extremely active 1,700 kc/s. crystals at 4 for 10/- including 
one (3-pin) socket. 

H.F. CRYSTALS. Miniature, glass encapsulated, wire ended 
crystals. Six types each containing two quartz plates separated by 
50 kc/s each. of six crystals are also separated by 50 kc/s. Lowest 
псансасу is 19,887.5, highest 20,437.5. Ideal for “rubber” 
crystal VFO., etc. Price 3/6 each or 15/- for set of 6 
CRYSTAL BARGAIN PACKAGE. We have large stocks of 10 x 
crystals surplus to our requirements. We offer 40 different crystals 
between 2 and 8.5 mc/s. at £1. For customers ordering more than 
£1 worth we will still supply completely different frequencies. 
RECEIVER TYPE R1475. The well known “88” set. К.Е. 
stage, two І.Е. stages, BFO, extensive bandspiead over 2-20 mc/s. 
600 k/cs. (I.F. frequency) crystal calibrator. In excellent condition 
but untested. Price £7. Mains power pack £2. Several also avail- 
able in poor condition (for callers only) frum £3. 

1,550 KC/S І.Е. TRANSFORMERS. Size 1} x1) x2hin. Price 
2/6 each, 

SMOOTHING CHOKES. 75 H., 25 m/a, 1,500 ohms. 5/-. 
150 MICROAMP METERS. Edgewise (horizontal) scale type 
Mirror scale type (1) 7in. scale calibrated, —150 to—200 deg. C. 
Price £3/10/-. Type (2) 10in. scale calibrated, —130 to — 200 deg. C. 
Price £4/15/-. 

A.C. VOLTMETERS. Weston flush mounting 4in. scale rectifier 
type. 0-100 volts, 50-2,500 C. Price 30/-. 

MAGNETIC AMPLIFIERS. Brand new units by Elliot. Price 
35/-. Write for details. 

COSSOR DOUBLE BEAM SCOPES. A few available for callers 
from £10. 

TAYLOR VALVE TESTER TYPE 45В. In excellent condition. 
£14. 

TRIPLETT TYPE 1632 SIG GEN. 
£15, 

DECADE BOXES. 4 range. 
TAYLOR TYPE 30A SCOPE. 
£16/16/-. 

PORTABLE STANDARD VOLTMETERS. 
0-30 v. Price 30/-. 

ATMOSPHERIC PRESSURE SWITCHES. Employ triple 
aneroid, Price £3. Associated relay system. Price £2. 
WAYNE KERR TYPE CT34 SCOPE. Miniature portable scope, 
24 v. D/C operated. As new. £18. 

G.E.C. VTVM. 1.5-150 v. A.C./D.C. 8in. mirror scale with probe. 
£9/9/-. 

MARCONI VTVM. Туре TF 2488/1. 1.5-150 v. 
INSULATION TEST SETS. Contain a 5 kv. 
Metered. Price £4. 

MARCONI SIGNAL GENERATORS. Type TF390G 16-150 
Mc/s. Brand new with manual and all accessories. Price £8/10/-. 
SPOT FREQUENCY CRYSTALS. 
Both žin. fitting. 

MOVING IRON VOLT METERS. 4in. scale 0-300 V. 50 c. Flush 
mounting. Price 15/-. 

100 WATT AUDIO OUTPUT TRANSFORMERS. 
ratio push pull Price 25/-. 

7 MC/S. CRYSTALS. 10X] fitting. Every 1 k/c from 7000 k/c. to 
7010 inclusive. Price 5/- each. 


Less power 


100 kc/s.—120 mc/s. As new 
Ex Post Office. Price £2/10/-. 
Зп. tube in excellent condition. 


Тіп. mirror, scale 


Price £14. 
power supply. 


2 mc/s. 7/6. 5 mcjs. 5/-. 


Multi- 


"C" CORE TRANSFORMERS. 

Type (2530). 250-0-250 v. 60 т/а. 6.3 у. 3 a. 5 v. 2.5 а. 63 у. 2а. 
Ргісе 17/6. 

Туре (ОТА). 500-0-500 v. 180 т/а. 5 у. 3 а. 6.3 у. ба. 6.3 у. 3a. 
Ргісе 35/-. 

Туре (OT2A). 350-300-0-300-350 v. 120 т/а. (Both tappings sim- 
ultaneously). 5 v. За, 6.3 v. 4 a. 6.3 v. За. 5 v. За. Price 35/-. 
H.R.O. COILS. .9-2.05 mc/s. Price 17/6. Various long wave types 
for rewinding. Price 10/-. 

D.C.-A.C. CONVERTERS. War surplus dynamotor type. Input 
12 v. Output 230 v. 50 c. 100 V.A. with built in variable resistor and 
meter. £7/10/-. 

ISENTHAL VARIABLE RESISTORS. Type (1) Graded. 24- 
3.5a. 5.7 ohms. Price 37/6. Type (2) 17-3.5a. 6.8 ohms, 32/6. 
BATTERY CHARGERS. Will charge two 12 v. batteries at 6 amps 
in steel case fitted with volt and amp meters. Variable output (coarse 
and fine). Price £5/10/-. 


TERMS OF BUSINESS. All prices include postage or саггіа 
within 200 miles. Handling chaige of 1/6 on orders under 10/-. 
Payment cash or C.O.D. over £1. Export orders welcomed. 


TESTGEAR COMPONENTS (LONDON) 


2/4 Earlham Street, London, W.C.2 (CAMBRIDGE CIRCUS) 


HOURS OF BUSINESS. Open 9 a.m. to 6 p.m. Monday to 
Friday. Saturday 9 a.m. to 1 p.m. 


LTD 


Tel: TEM 1189 


A few minutes’ walk from Leicester Square or Tottenham Court Road underground stations. 


g~ar *%™% 


124! А 
(М/с) 


R.S.G. Ci 


Personal ia 73 Dale Street 


welcomed at 


1 99. OR DEPOSIT £5/7/6 and 12 
= Carr. monthly payments of 42/-. 
2 17/6. Cash price if settled in 3 months. 


Can be assembled in } hour. 


INCORPORATING THE LATEST ÜOLLARO STUDIO ТАРЕ TRANSORIPTOR 
THE LINEAR LT45X HIGH QUALITY TAPE AMPLIFIER. A HIGH FLUX 
7 х 4іп. LOUDSPEAKER. Reel of Best Quality TAPE, Spare Tape Spools, a Porte 
able Cabinet, size approx. 16 x 13 x 8in., finisbed in durable and attractive duo 
tone Policrome and connection diagram for wiring amplifier to transeriptor, 


FEATURES INGLUDE: 


X 3 SPEEDS 4 FREQUENCY RESPONSE 50-11,000 c.p.*. X SWITCHED 
NEGATIVE FEEDBACK EQUALIZING FOR EACH SPEED X OUTPUT 
4 WATTS X MAGIC EYE RECORDING LEVEL INDICATO & x 3 MOTORS 
Fast rewind 4 TAPE MEASURING AND CALIBRATING DEVICE X TAKES 
FULL 7in. DIAMETER REELS OF TAPE X NEGLIGIBLE HUM X ENTIRELY 


EFFECTIVE AUTOMATIC ERASURE. 
Full descriptive leaflet supplied on receipt of 8.A.E. 


W.B. “‘STENTORIAN " HIGH FIDELITY Р.М. 
SPEAKERS 

HF1012, 10 watts, 15 ohms (or 3 ohm) speech 

Coil. Where a really good quality speaker at a 

low price is теша: we highly recommend this 

unit with an amazing performance.  £4/12/9. 

Please state whether 3 ohm or 15 ohm required. 


BASS REFLEX CABINET. Specially designed for above 
speaker. Acoustically lined and ported. Polished walnut 
veneer finish. Size 18x12 x10in. Strongly made. Hand- 
some appearance. Ensure superb reproduction for only 


£3/19/8. 


EXTENSION SPEAKERS. Handsome walnut veneered 
cabinets. All standard 2-8 ohms, бип. 29/9. Sin. 35/9. 


MULTI-METERS 
CABY А10 Basic meter, m v UE 
sensitivity 155  micro- |Mic 40 Hand or 
amps.  A.C. and D.C. Desk type 
ranges. £4/17/6. 27/9 (Чиге 


CABY B20. Sensitivity 
up to 10,000 ohms per 
volt А.С. and D.C. 

£6/10/-. 


THE SKY FOUR T.R.F. RECEIVER 


A design of a 3 
valve 200-250 v. 
А.С. mains L. and 
M. wave T.R.F. 
recelver with sclen- 
ium rectifier. Рог 
inclusion In cablnet 
Illustrated ог wal- 
nut vensered type. 
It employs valves 
6K7, ВРб1, 6F6 
and is specially 
designed for simplicity in wirlng. Sensitivity and quality 
are well up to standard. Polnt-te-polnt wiring diagram, 
instructions and parts list 1/9. hls receiver can be bulit 
for a maximum of £4/19/6 Including cabinet. Available 
in brown or cream bakelite or veneered walnut. 


39-1 Stick typo К 
39/6 (зет. 


Limited number. 


4 mins. from Exchange Station 
8 mins. from Limo St. Station 


R.S.C. HI-FI TAPE RECORDER KIT 


Build a high quality recorder in the £70 class for only 


WIRELESS WORLD 


LIVERPOOL MANCHESTER LEEDS BRADFORD 


| 56 Morley St. 
above t 
Alhambra) 


5-T County 
(Mecca) Arcade, 
Briggate, Leeds, 1 | 


| 8-10 Brown Street | 
| (Market Street) | 


diagram 39/9 or ready for use 46/9. 


Type RM2. BSize8x51x2pin. Supplies 120 v., 90 v. and 60 v., 40 mA. and 
2 v. 0.4 a. to 1 amp., fully smoothed. THEREBY COMPLETELY REPLACING 
BOTH Н.Т. BATTERIES AND L.T. 2 v. ACCUMULATORJ when connected 
SUITABLE FOR ALL BATTERY 


to А.О. mains supply 200-250 v. 50 o/s. 
RECEIVERS normally using 2 v. accumulator, 


Complete kit with diagrams and Instructions. 49/9 or ready for use 59/6. 


Fully smoothed H.T. output of 250 v. 
60 mA and L.T. supply of 6.3 v. 1.5 amp. Consisting of Double Wound Maing 
Transformer 230/250 v. 50 o.p.s. A.C. primary. Selenium Rectifier. Smo:th- 


POWER PACK KITS. Ouly 19/11. 


DECEMBER, 1961 


TERMS: C.W.O. or C.O.D. No C.O.D. 
under £l. Postage 1/9 extra on all orders 
under £2. 3/3 extra under £5 unless car- 
riage stated. Trade supplied. Post order 
о: Mail Order Dept., 

29-31 Moorfield Road, Leeds, 12. 


HI-F i0 WATT AMPLIFIERS 


BRAND NEW CARTONED £1 19 6 
MANUFACTOREXS DISCONTINUED DU 
MODEL. A REMARKABLE OPPORTUNITY. Carr. 7/6. 
Push-pull output. Latest high efficiency Mullard valves. 
Dual separately controlled inputs, for mike and gram. 
Separate bass and treble controls. High sensltivity. Output 
for 3 ohm or 15 ohm loudspeaker. Guaranteed, tested and 
in perfect working order. For 200-250 A.C. mains. 


SUPERHET RADIO FEEDER UNIT 


Design of a high quality Radio Tuner Unit (specially suitable 
for use with any of our Ampliüers) A Triode Heptode 
Ffehanger is used. Pentode І.Е. and double Diode Second 
Datector delayed A.V.C. is arranged so that A.V.C. dis- 
tortion is avolded. The W. Ch. Sw. incorporates Gram- 
position. Controls are Tuning, W. Ch. and Vol Output 
will load most Amplifiers requiring 500 mV. input depending 
on Ae location. Only 250 v. 15 mA. H.T. and L.T. of 
6.3 v. 1 amp. required from amplifier. Size of unit approx. 
9-6-7in. high. Send 8.A.E. for illustrated leaflet. Total 
building cost of £4/15/-. Poinc-to-Point wiring diagrams 
and instructions 2/6. 


— С 


R.S.C. BATTERY TO MAINS CONVERSION UNITS 


Type BM1. An ull-dry battery elimunator. Size б} x 4p хип. approx. Com- 
pletely replaces batteries supply 1.4 v. and 90 v. where A.C. mains 200-250 v. 
50 o/s із available. Suitable lor al! battery portable receivers requiring 1.4 v. 
and 90 v. This includes latest low consumption types. Complete kit with 


ing Choke, Double Electrolytic Conden-cr, Aluminium Chassis and Circuit. 


R.S.C. А12 STEREO 
AMPLIFIER KIT 


WITH TWIN $6iin. SPEAKERS 

A complete kit of parts to construct a good quality 3 

+ 3 watt (total 6 watt) stereo amplider providing really 

Ufe-like reproduction. Suitable for use with all stereo 

[с ар heads a! present available. Ganged volume and 
ne eontrols. Preset balance control. Outputs for matched 

9-3 ohm speakers. For 200-250 v. A.C. mains. 


GNS. 


Carr. 5/6. 


R.$.C. STEREO/TEN HIGH QUALITY 
AMPLIFIER KIT 


Valves EZ81, ECC 
83, ECC83, EL84, 
EL84. Separate 
bass and treble con- 
trols giving “cut” 
and “ boost," Sen- 
sitivity 50 mV. 5 
watts high quality 
output оп each 
channel. Сап be 
used as straight 10 
watt ainplifler. Con- 
trols Stcreo/Monaural switch ganged 
volume, ganged treble, ganged basa, and bal- 

8 GNS. 

Carr. 7/9. 


ance. Outputs for 3 ohm speakers. Point-to- 
point wiring diagrama and instructions. Il- 
lustration ful) wiring details and priced parts 
list, 1/9. Assembled and tested 59/6 extra. 


ACOS HGP 59 Hi-Fi Crystal Cartridges. (Turnover type 
with sapphire stylus) Standard replacement for Garrard 
and Collaro. Only 19/9. B.8.R. Ful-F: 19/9. Acos 
Stereo/monaural 49/9. 


В.5.С. MINIATURE 3 WATT GRAM 
AMPLIFIER KIT 


All parts to construct a very compact, highly sensitive 
amplifier suitable for any type of single or autochange 
player. Size 12x 2] x 21in. Chassis is isolated mains trans- 
former. For 200-250 v. A.C. mains. Out- 
put for 2-3 ohin speaker. Volume and tone 39 [9 
control with mains switch. ONLY 


SELENIUM RECTIFIERS 
L.T, Types R.T. 
2/6 v. b a. H.W... 
6/12 v. 1 a. H.W... 


Types 
1/9 
2/9 


120 v. 40 mA..... 


Folowing F.W. (Bridge) 250 v. 60 mA..... 4/11 
6/12 v. L &...... S/11 250 v. 80 mA..... 6/11 
ory a 250 v. 250 mA.....12/9 
Contact Cooled 
250 v. 80 mA..... 6/11 
250 v. 50 mA. F.W. 
(Bridge) ........ 8/11 
250 v. 75 mA, F.W. 
(Bridge) ........ 10/11 


VARLEY 2 v. 14 AK 
ACCUMULATORS. New 


Battery Chargers and Kits for 200-230-250 v. 50 c/s. А/С. Mains 


HEAVY DUTY KIT BATTERY CHARGER KITS ASSEMBLED 

ex Govt. 5 x 3 x lhin. f 
5/9 each, 3 for 15/-. oz ae Es Consisting of Mains Transformer, CHARGER ASSEMBLED 4s 2 e Me 
— ae + gene D Я H ^ 
JASON F.M. TUNER. |Consisting of Mains Am. 3 МЫШ oed 6 v. or 12 v. 2 amps. | P 
Туре ЕМТ1. All parts in- | Trans., F.W. (Bridge), f е. норе Е = iL | Fitted Ammeter Fitted Ammeter and 
cluding Dial, Escutcheon, | Selenium Rectifier, 0-7 cm E n оаа Doe and selector plug variable charge selector. 
Punched Chassis &Valves. | amp. meter. Variable | а00 circuit. агг. 2/9 extra. | for 6 у. or 12. Also selector plug for 6 v. 
Power supply required |Charge Selector. Fuses, | 6 v. or 12 v. 1 amp. ......... 24/9 { v. Louvred metal or 12 v. charging. Double 
180 v. 25 mA and 6.3 v. |fuse-holders, panels, plugs | As above, with ammeter... 32/9 | case, finished at- fused. — Well-ventilated 
ПАБ керн £6/19/6 {апа circuit. Only 59/6. | 6 v. 2 amps 25/9 | tractive hammer steel case with blue 

EX GOVT. Post 4/6. 6 v. or 12 v. 2 amps 31/6] blue. Ready for hammer finish. Ready 
SMOOTHING CHOKES CHARGER 6 v. or 12 v. 2 amps.......... 42/9 4 use with mains for use with 69 9 
80 mA. 10 h. 400 ohms 3/11 TRANSFORMERS (inclusive of ammeter) and output leads. T mains and / 
80 mA, 20 h. 900 ohms 5/11 | 200-230-250 v. 50 c/s. | 6/12 v. 4 amps.. .. 49/9 | Double Fused. E. output leads. Carr. б/-. 
Олы. 100 gime ES 0-9-15 v. 1} a....... 12/9 | 6 v. or 12 v. 4 amps., with Only 49/9 T Or Deposit 13/3 and 
150 mA, 10 h. 100 ohms [09-19 v. 2} a....... 15/9 | variable charge rate selector Carr. 3/9. | 5 monthly payments оё 13/3. 

10/11 |0-9-15 v. 3 a. -. 16/9 | and ammeter ...... "mw 59/9 | 6/12 v. 3amp. with | As ab " 

120 mA. 12h. 100 ohms 9/9 |0-9-15 v. 5 a. ...... 19/9 ASSEMBLED CHARGERS variable charge | 4^ 00У but for 6 amp. charging. 
200 mA. 5-10 h. 100 ohms }0-9-15 v. б a. ...... 23/9 | 6 v. 2 а. 29/9. 6/12 v. 2 а, 38/9. | rate selector and | p GNS, Carr. 5. Ог poo 16/- and 
TRIBAL 5150 ons p 0.9-15 v. 8a . 28/9 | 6/12 v. 4 a. 59/9. ammeter. 59/9. nthly payments of 16/-. 


MICRO-AMMETERS 


0-50 micro-amp. Diameter 2]in. approx, Sealed 0-100. 
Flush mounting, 29/6. 


EX GOVT. MAINS TRANSFORMERS 


Primary 0-110-200-230-250 v. 275-0-275 v. 100 mA., 6.3 v- 

qa Der 3E. s... ск e E D 2 
Input 200-250 v. 50 c.p.s. 250 v. 60 mA. 6.3 v. 2 а, 11/9 
Primary 200-250 v. Вес. 12 v. 20 a. (Carr. 7/6.).. 49/9 
Primary 200-240 v. Вес. 3,500 v, 5 mA. 2 v. 2 a. 39/9 
50 watts, 0-110/120-230/250 +................... 8/11 


D.C. SUPPLY KITS. Sultable for electric trains. 
of mains trans. 200-250 v. 50 с.р.в. 12 v. 1 amp. selenium 
rect. (F. W. Bridge); 2 fuseholders, 2 fuses, cbange direction. 
switch, variable speed regulator, partially drilled steel case 


Consist 


and circuit. Very limited number, 33/9. 


HEAVY DUTY EX GOVT. 
SELENIUM RECTIFIERS 


With large square aluminium coolinz iins, 


12 v. 


16 amp. F.W. (Bridge). Limited number. 19/6. 


VALVES: Full range at really competitive prices. 


EX GOVT. CASES 


Well ventilated, black crackle finished, undrilled cover. 
Size 14 x 10» 84in. high. IDEAL FOR BATTERY CHAR- 
GER OB INSTRUMENT CASE. COVER COULD BE 
USED FOR AMPLIFIER. Only 9/9, plus 2/9 post. 


RELAYS. Carpenter Type Polarised, 2x9,500 turns at 
1,680 ohms. 13/8. Miniature type G.E.C, 670 M1092 
sealed wire ends 4 c/overs platinum, 12/9. 


DECEMBER, 1961 


К.5.С. A10 ULTRA LINEAR 
30 WATT AMPLIFIER 


HIGH FIDELITY 
PUSH-PULL UNIT 
EMPLOYING SIX 
VALVES. — EF86, 
EFR86, ECC38, 807, 
807, 9234 Tone 
Contro  Pre-Amp. 
stages are incorpor- 
ated. Sensitivity 4s 
extremely high. 
Only 12 millivolt 
minimum input js 
required for full 
output. THIS EN- 
SURES THE SUIT- 
ABILITY OF ANY 
TYPE OR MAKE 
OF MICROPHONE 
OR PICK-UP. Separate 
Bass and Treble controls 
give both “lift” and " cut" 
with ample tone correction 
for long piaying records. An extra 
input with associated vol. control 
is provided so that two separate 
inputs such аз “mike’’ and 
gram, etc., can be simultaneously applied for mlxing purposes. AN OUTPUT SOCKET 
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 1. 1.6 A. FOR A 
RADIO FEEDER UNIT. Price In kit form with easy to follow wiring diagrams. 

ONLY Or Factory built using latest EL34 output vaives and with 12 
Carr. 10- 11 ENS. montis’ guarantee. 14 ONS. TERMS ON ASSEMBLED UNITS, 

DE2OSIT 33/3 and 9 monthly payments of 33/3. 

Protective Cover 19/9. Type 807 output valves are used with High Quality Sectionally 
Wound output transformer specially designed for Ultra Linear operation. Negative 
feedback of 20 D.B. in main loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL 
TO MOST EXPENSIVE UNITS AVAILABLE. Frequency response + 3 Ю.В. 30-20,000 с/з. 
Tone Controls = 12 D.B. at 50 с/в. + 12 D.B. to — 6 D.B. at 12,000 с/з. hum and 
noise 70 D.B. down. Good quality reliable components used. Chassis finish blue ham- 
mer. Overall size 12x9x9in. approx. Power consumption 150 watts. For A.C. 
mains 200-250 v. 50 c/s. Outputs for 3 and 15 ohm speakers. EQUALLY SUITABLE 
FOR THE CONNOISSEUR OR FOR LARGE HALLS, CLUBS OR OUTSIDE FUNCTIONS, 
IDEAL FOR USE WITA MUSICAL INSI'AUMENTS, SUCH AS STRING BASS, ELEC- 
TRONIC ORGAN, GUITAR, etc. FOR DANCE BANDS, GARRISON THEATRES, eto., 
elc. We can supply Mierophones, Speakers, etc., at keen cash prices ог on terms with 
amplifiers. EXPORT ENQUIRIES INVITED. 


FULL RANGE OF LINEAR HIGH FIDELITY AMPLIFIERS ALWAYS IN STOCK 
GL3A MINIATURE 3 WATT GRAM AMPLIFIERS 

For 200-250 у. 50 c.p.s. A.C. mains. Overall size only 113 x 21 x 2hin. Fitted Vol. and Tone 

Contro! with mains switch. Deslgned for use with any kind of singie player or record 

changer unlt. Output for 2-3 ohm speaker. Quaranteed 12 months. Only 59/6. 


R.S.0. A5 4-5 WATT HIGH GAIN AMPLIFIER 
A highly sensitive 4-valve quality amplifier for the home, small club, etc. Only 50 milii- 
volts input is required for full output so that it is suitable for use with the latest high 
fidelity pick-up heads in addition to all other types of pick-ups and practically all makes 
Separate Bass and Treble controls are provided. These give full long playing record 
equalisation. Hum-level is negligible being 71 D.B. 
down. 15 D.B. of negative feedback is used. H.T. 
of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. Is available 
for the supply of a Radio Feeder Unit or Tape Deck 
pre-amplifier. For A.C. mains input of 200-250 v, 
50 cfs. Output for 2-3 ohm speaker. Chassis ia not 
alive. Kit is complete in every detail and Includes 
fully punched chassis (with bisepiate) with the blue 
hammer finish and point-to-point wiring diagrams 
and Instructions. Exceptional value at only £4/15/- 
or assembled ready for use 25/- extra, plus 3/6 car- 


riage. Or Deposit 22/- and five monthly payments of 22/- for assembled unit. 


P.M. SPEAKERS, 2-3 ohms 2}in, Perdio 21/9. Sin. Goodmans 17/9. 7x4in. B.A. 
Elliptical 19/9. ёна. Rola 19/9. Sin. Rola 19/9. 8ln. Goodmans 25/9. 8х 610. Elac 
with bigh flux magnet 25/9. 10in. В.А. 28/9. 10x6in. Elliptical Goodmans 29/9. 


l2in. К.А. 29/11. Win. В.А. 3 or 15 ohms, 10 watts, 12,000 lines, 59/6. 


TWEETERS. din. Plessey, 3 ohms 18/9. R.A. 15 ohms 25/9. 
p————— , 
R.S.C. TR ANSFO RME RS Fully Guaranteed. Interleaved & impregnated. 


MAINS TRANSFORMERS. Primaries 200-250-250 v. 50 c/a. 


FULLY SHROUDED. UPRIGHT MOUNTING. TENN 
350 0 250 v. 60 mA., 6.3 v. 2a, 5 v. 2а. 2-3-1. 1711 Чен ТЕАНЗРОВМЕБЗ 
250 0 250 v. 100 mA., 6.3 v. 4a., бу. За. 27/11 66:1 for 384, еіс... 3/9 


WIRELESS WORLD 
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HIGH FIDELITY 12-14 WATT 
AMPLIFIER TYPE А11 


PUSH-PULL 
ULTRA LINEAR 
OUTPUT 
“BUILT-IN ” 
TONE CONTROL} 
PRE-AMP 
STAGES 


Two input sockets with associa- 
ted controis allow mixing 
of “mike” and gram. as in 
А.10 High sensitivity. Includes 
5 valves:  ECC83, — ECC83 
EL84, EL84, 5Y3. High Quality sectionally wound output transformer specially designed 
for Ultra Linear operation and reliable small condensers of current manufacture. IN- 
DIVIDUAL CONTROLS FOR BA88 AND TREBLE " Lift "* and “ Cut." Frequency 
response +3 Ю.В. 30-30,000 c/es. Six negative feedback loops. Hum level 60 D.B. down. 
ONLY 23 millivolts INPUT required for FULL OUTPUT.  Sultable for use with all 
makes and types of pick-ups and microphones. Comparable with the very best designs. 
For STANDARD or LOND PLAYING REJORDS. For MUSICAL INSTRUMENTS such as 
STRING BASS, GUITARS, ete. OUTPUT SOCKET with plug provides 300 v. 30 mA. aud 
6.3 v. 1.5 а. For supply of a RADIO FEEDER UNIT. Bize approx. 12 x9 x 7in. For А.С. 
mains 200-250 v. 60 c/cs. Output for 3 and 15 ohms speakers. Kit is complete to last nut. 
Chassis ls fuity punched. Full instructions and point-to-point OM 8 Gns Car. 
diagrams supplied. (Or factory bullt 51/- extra). = 10f- 
И required louvred metal cover «ith 2 carrying handles can be ONE da for 18/9. TERMS 
ON ASSEMBLED UNITS. DEPOSIT 24/9 and 9 monthly payments of 24/9. Send 8.А.Е. 
for illustrated leaflet detalling ready-to-issemble Cabinets, Speakers, Microphones, etc 
with cash and credit terms. 


R.S.C. PORTABLE GUITAR AMPLIFIERS 


JUNIOR 5 WATTS. High Quality Output. Separate 
Bass and Treble '"cut'' and " boost" controls. 
Sensitivity 15 mv. High Flux 81р. l/speaker. Input 
sockets for Radio/Tape or Gram Pick-up and Mike 
[instrument Pick-up. Handsome strongly made 
cabinet (size approx. 14х14 х 71п.). Finished in 
attractive and durabic polychrome and fitted carry- 


ing handle. (NET Or De £ Дш 
, 7/6. it £1 
MEDIDA see оо, 


Send В.А.Е. for leafict. 

SENIOR 10 WATTS. High-Fidelity Push-Pull- 
output. Separate Bass and Treble "cut'' and 
“boost ™ controls. Twin separately controlled 
high gain inputs so that two instruments such as 
Guitar and String Bass can be used at the same 
time. Two Loudepeakers are incorporated: 12in. 
Р.М. for Bass notes and one 7x 4in. elliptical for 
Treble. Cabinet is well made and finished as for 
Junior model. Size approx. 18 x 18x 811. 15 ров. Plus 10/- carr. Н.Р. TERMS DEPOSIT 
34/9 and 9 monthly payments 34/9. SUPER-HI FI 15 WATT. А! facilities as 10 watt. 
Cabinet size 20 x 18x 10in. 22 GNS. Carr. 12/6. Terms of Deposit £2/11/6 and 9 monthly 
payments of 51/8. 


COLLARO CONQUEST 4-SPEED AUTO-CHAN- 
GERS. With studio pick-up with turnover head. 
Latest niodel for 200-250 у. A.C. mains, £6/19/6. 
Carr. 4/6. 

B.S.R. MONAROH AUTO-CHANGERS. 
UAS8. 4 speed T/O Pi 
£6/19/6. Carr. 4/6. 
Any of the above suppiled with T/O stereo/mon- 
aural head for £] extra. 

COLLARO JUNIOR. 4-speed Single Players with 
Hi-Fi T/O crystal pick-up head, £3/19/6. 


LOUDSPEAKER IN POLISHED WALNUT 
FINISHED CABINET. Gauss 12,000 lines. 
Speech coil 3 ohms or 15 ohms. Only £4/19/6. 
Carr. 5/-. TERMS: DEPOSIT 1]/- und 9 monthly 


ayments of 11/-. 
Ба. 20 WATT 15,000 line l/speakers 15 ohms in Cablnet finished as above. Size 18x 


18x8in. £7/19/6 Carr. 7/9 or Deposit 17/0 and 9 monthly payments of 17/9. 


ч Туре 
-up with sapphire stylus 


300 0 300 v. 100 mA., 6.3 v. 4 a., 5 v. 3a. 
350 0 350 v. 100 mA., 6.3 v, 4a., бт. За. 
350 0 350 v. 150 mA., 6.3 v. 4a., 5 v. За. .. 
425 0 425 v. 200 mA., 6.3 v. 4a., c.t. 5 v. За. 
450 0 480 v. 250 mA., 6.3 у. 5 1..5 v. За 


TOP SHROUDED DROP-THROUGH TYPE 
260 0 260 у. 70 mA., 6.3 ғ. 2а., 5 у. 2а. ...... 
250 0 230 v. 100 mA., 6.3 v. 3.5 a. с 
250 0-250 v. 100 mA., ‚3 v. 2 a, 63 v. La. 
350-0-350 v. 80 mA., - 5 у. 2а. 
250-0-250 v. 100 må., Ка пуза. 
300-0-300 v. 100 mA., 6.3 v. 4 a., 5 v. За. 
300-0-300 т 130 mA., 6.3 v. 4 a. c.t. 
suitable for Mullard 510 ДАТАР 
350-0-350 у, 100 mA., 6.3 v. 4 a., 
350-0-350 v. 150 mA., 6.3 v. 4 UNA 3 a. 
425-0-425 v. 200 mA., 6.3 т. 4a., 5 v. За. 


MIDGET CLAMPED TYPE. Primariea 200-250 v. 


3 v. la, 


250-0-250 v. 60 mA., 6.3 v. 2 a., 2|] x 21 х2. 12/9 

250 v. 60 mA., 6.3 v. 2 a. Bize 2} x 24 x 2]in. 11/9 

FILAMENT TRANSFORMERS 

б.ду. 1А. ..,.,, OID Та tec WD 

EEN tones ff 6.3 v. 3a. 8/11 

0.4-6.3 v. 2 a. 719 6.3 у. ва. . . 17/9 
12v. За. ог 24v. 1.5а. 17/9 

AUTO (Step Up/Step Down) TRANSFORMERS 

50-80 watts 110-120 v./230-250 т. .............. 11/9 

150 watts 110-120 v./200-:60 у. .,............ 27/9 


LINEAR PRE-AMP/TREMOLO UNIT 


Suitable for use with any Guitar Amplifier. Controls 
Volume, Frequency, Amplitude and switches. Valves: 
EF86 and EF80. Inputs for Guitar Pick-up or Mike, and 
Radlo or Gram. Power required only 5 aNs 
250/300 v. 20 mA. 6.3 v. 1a. ........ р 


Bmall Pentode 5,000 to 3D  ..... 
Standard Pentode 5,000Q to 30 . 


Standard Pentode 8,0000 to 38 .. E 
Multi Ratio, Single or Р/Р З or 150 8/9 
Push pull 8 watts EL848 to 39 8/9 
Push pull 8 watts EL843 to 150 — . 8/9 
Push pull 10-12 watta 6V6 to 30 or 0150 I9 


16 
Push рш! 10-12 watts to match 6V6 to 3.5-8 or 150 123 


Push pull EL84 to 3 or 150 10-12 watts .......... 17/9 
Push pull Ultra Linear for Mullard 510 ............ 27/9 
Push bc 15-18 watts, sectionally wound, 6L6, 

KT 66, ete fon30r15Q ...................... 23/9 


Push pull 20 watt high-quality sectionally wound, 


616, KT 66, etc., or 4 or 150 fully ebrouded .... 47/9 | 
MICROPHONE TRANSFORMERS | 
190:1 High quality, clamped ..... e. 8/9 
120:1 High quality Mu metal screened. 8/9 
SMOOTHING CHOKES 
250 mA., 5 H., 1000 11/9 


80 mA., 10 H., 3509 5/6 
150mA. 7-10 E., 2500 11/9 60 må., 10 Н. 


100 mA 10 H., 2000. 8/9 Lamp. 0.50 


— 
LINEAR TAPE PRE-AMPLIFIER Type 12/1, 
negative feedback equalisation. 
ljin., 3lin., 71in. and Playback. EM84. Recording level 
indicator, Designed primarily ns the link between Collaro 


Switched 
Positions for Record 


Tape Transcriptor and high fidelity amplifier but suitable | 


almost any Tape Deck. Send B.A.E. for leaflet. 


Qans. 
LINEAR 145 MINIATURE 4/5 W, QUALITY AMPLIFIER 
Suitable for use with any record playing unit and most 
microphones. Negative feedback 12 D.B. bass and treble 
controls. For A.C. mains input of 200-250 v. 50 c.p.s. Out- 
put for 2/3 ohm speaker. Three miniature Mullard valves. 
Size only 6x5x5fin. high. Chasals fully isolated from 
mains. Guaranteed 12 months. Only £5 19 6 Or 
Deposit 22/- 4nd 5 monthly paymenta = a 
of @9/-. Bend B.A.E. for leaflet. 


an R.S.C. STANDARD EQUIPMENT CABINET. Designed to 


| per Retlex Cabinet below, 


house & variety of equipment such as Tape or Record Player 
Unit, Amplifier and Tuned Unit. Size and appearance as 
These two cabinets, can be 
aligned to form a complete high fidelity assembly at & very 
attractive overall price. Only 8 gns. Sct of legs with 
brass ferrules, 25/-. 


R.8.C. STANDARD BASS REFLEX CABINET. for 12in. 


Loudspeakers, acoustically lined and ported. Size 20in. x 
14р. х 1310. Beautiful walnut veneer finish. Especially 
recommended for use with Speaker below. £5/19/6. 


Bet of four legs can be supplied with brass ferrules for 


eue his PLESSEY 
DUAL 
CONCENTRIC 
I2in. P.M. 
SPEAKERS 


(15 ohms) consisting of а 
bigh quality 12in. speaker of 
orthodox design support- 
ing a small elliptical speak- 
er ready wired with choke 
and condensers to act as 
tweeter. This high fidelity 
unit is highly recommended 
for use with our All or any 
similar amplifier. Rating is 
10 watts. Gauss 12,000 
lines. Price only £5/19/6. 
Or Deposit 13/9 and 9 
monthly payments of 13/9. 


and MAIL ORDER 


WIRELESS WORLD 
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SERVICE. 


52 Tottenham Court Road, London, W.1 ө Open 9-6, including Sats., Thurs. 9-1 e  LANgham 6141 


ROTARY POWER SUPPLIES 


Magnificently engineered, aircraft quality, rotary 
power equipment originally made by famous British 
and American manufacturers. 

mum Em MEE NGA Gir Gn um GENS es es ee ee eee m 


TYPE 102A INVERTOR 


Input 28 volts D.C. Output: 115 volts, 
400 c/s, 3-phase А.С. at 625 VA. In excel- 
lent unused condition. Size: llin. х5ііп. 


TYPE 34 REGULATOR 
(506 /5820) 


Self-contained voltage and frequency con- 
trol unit for use with Type 102A Invertor. 


Both units complete £15 Carriage 10/-. 


TYPE 300 INVERTOR 


Input: 24/28 volts D.C. Output: 40 volts, 1,600 c/s, —n: 
l-phase A.C. at 50 VA. Mounted on edestal base im. 
with built-in filter. Size: 7 x 31 x4in. high. £2 бИ Сз. 


TYPE 7 INVERTOR 


Input: 24/28 volts D.C. Output: 80 volts. 
a са s, l-phase А.С. at 240 VA. Power factor 

1.0. Complete with built-in regulator. 
Size 10 x 84 x 5lin. high. 


е £4. 19 Carriage 10/-. 
eral 


100A INVERTOR 


Input: 24/28 volts D.C. Output 115 v. 


400 c/s. 3 ph. Size: 7in. x 3iin. 


£4 " l 0 Carriage 10/-. 
n | 


100B INVERTOR 


Input: 24/28 volts D.C. Output: 115 v. 400 с/з, 
3 ph. Size: 7in. xX3łļin. Mounted on pedestal 
base containing regulator. 


4.1 0 Carriage 10/-. 
раша 


ТҮРЕ 8A INVERTOR 


Input: 24 v. D.C. Output: 115 v., 400 с/з. 
3 ph. 1.8A. Size: 9in. x 4}in. 


£5.10 Carriage 10/-. 


AMERICAN 
INVERTOR 


Input: 28 volts D.C. Output: 
115 volts, 400 c/s, A.C, 1- 
phase at 50 VA. Housed in 
black crackle case оп anti- 
vibration mounted pedestal base 
containing condenser filter. Fan 
cooled. Size: 7 x4 x5in. high. 


£4. | 0 Сагпаде 5/-. 


400 C/S MOTOR) 
ALTERNATOR SET 


Continuously rated 2.5 КУА 1 phase, 400 c/s 
Motor/Alternator Set by Lesdix. Input 220/230v. 
50 c/s. Two separate, regulated outputs from 
twin alternators of 200v. 400 c/s at 1.25 kVA each. 
Complete, free standing unit with Control and 
Exciter Panel, Exciter Motor and Switched 
Connector boxes. Size overall: 4ft. x3ft. high x 


23. deep. £60 Carr. & Ins. £5. 


| TYPE 200 INVERTOR (5UB/5083) 


Turm contained motor-generator unit with complementary carbon 
pile regulator, contactor, and associated rectifier in separate compart- 
ment on same base. Continuously rated for 25/28 volts D.C. input 
with 360 VA output at 115 volts. 1,600 c/s, 1-phase A.C. Power factor 


of 1.0. £4.10 carriage 10/-. 


TYPE 201 INVERTOR 
(508 /6300) 


Td 25/28 volts D.C. Output: 115 volts; 

1,600 c/s, I-phase А.С. at 1,750 VA. Similar 

in construcuon to Type 200 and complete 

with regulator on same base. Power factor 

of 1.0. Size: 15} x 8 x 12in. high. 4. 10 Carriage 10/-. 


Í compact 400 c/s INVERTOR 


Input: 28 volts D.C, Output: 28 volts, 400 c/s, 
l l-phase А.С. at 6 УА, Mounted on 14 inch 


high pedestal base containing condenser filter. 
Size; 2} х4 inches long. 25/- Carriage 2/6. 
| TYPE HX2 GENERATOR (50/4185) 


CONSTANT VOLTAGE TRANSFORMER 


An ingenious and magnificently constructed 
device by a leading British manufacturer. 
Consists of specially wound transformer and 
Visconol condenser which provide a constant 
output voltage of 7.5 volts R.M.S. at a load 
of 200 mA with a power factor of 1 from 
any 50 c/s A.C. input between 5.6 and 9 volts. 
Unused and fully Ew x 15 l- 

P. & P. 1/6. 


TWIN TUBE 


High-grade, aircraft type, engine-driven gene- 
rator. Output: 29 volts at 50 Amps. Size 
overall: 9 x 7in. dia. Fitted with 2 inch splined 


drive. £2 Carriage 10/- 


[а 
me 


CRT INDICATOR 


Attractive, lightweight, black crackle 
box 11х7х13іп. deep with 4x 
2iin. and 3} x 3in, windows on front 
panel for twin 5FP7 tubes. Neat 
arrangement of appropriate (inde- 
pendent) controls and variable scale 
illumination. otally enclosed, de- 
tachable magnetic focusing coils. 
All connections to rear sockets. Ideal 
TV monitoring unit as used by many 
amateurs. In first class, unused con- 


dition. 
£1 bi 15 Carriage 10/-. 


DECEMBER, 1961 


VIBRATION PICK-UPS 
t SEN £4.10.0 


e 4-260 by Consolidated 
Electrodynamics Corp. of 
America. Utilizes variable 
reluctance to measure ac- 
celeration from zero to 100 
с.р.ѕ. up to plus or minus 

А E 35 d 12g. Pick-up consists of 
spring mounted scismic mass which is the common armature 
of two variable inductors. Deflection of armature due to 
gravity, centrifugal or acceleration forces change inductance 
which is then measured in an a.c. bridge circuit. Range: 
“ G "—plus or minus 12 (stops set at 15). Freq.: d.c. to 100 
с.р.з. or more. Linearity 1% or less distortion with amplitude 
change. Nominal impedance per coil: 400 ohms at 2 kc/s (3 mh, 
100 ohms d.c.) 574 ohms at 3 kc/s. Output: 45 mV per g. with 
10 volt 2 kc/s carrier, 64.5 mV with 10 volt 3 kc/s carrier. 
Mounting base 1} x 2łin. (12 without cable clamp). Height: 
fin. Weight: 2 oz. Any position mounting. Sensitive axis 
normal to base. 


ELECTRIC 
ACTUATORS 


Special offer of aircraft 
quality, precision engineered 
rotary actuators by leading 
British manufacturers. In 
new or first-class used con- 
dition. For 24/28 V.D.C. 
operation. 


TYPE 2 
Split field, series wound, reversible motor fitted with electro-magnetic 
brake. Max. load 50/60 Ib./in, Output 0.02 h.p. at 13,000 r.p.m. 
Reduction gear ratio 2,857 to 1. Length 7in. eight 2$lb. 
Fitted with adjustable limit switches. 15 J- 

Post paid. 


TYPE 3 
Similar in appearance to above. Designed for operation of 3-position- 
type valves in which actuator gives wide variety of angular settings 
etermined by position of limit switches. Max. load 50 Ib./in. Out- 
put 0.017 h.p. at 17,000 r.p.m. Full range travel: 140 deg. in 2 seconds. 
Weight 3.25 lb. l- 
Post paid. 


VISUAL INDICATOR Model $.47 


One vertical and one horizontal meter, 
together with two neons in durable black 


plastic case. Vertical meter: 0-400 micro- 
amps. Horizontal meter: 200-0-200 
microamps. Neons housed in pull-out, 
bayonet type lampholders at rear of сазе. z & 

Size: 3}in. dia. x 4]in. overall. ost 

i ann n packing 2/6 


EXTRACTOR FANS 


Brand new, 230/250 volts A.C. mains operated, ex- 
tractor fans, absolutely complete except for external 
shrouding which can be readily made up from simple 
shcet meta! wrapping to suit any particular Installation. 
Continuously rated, smooth, silent running induction 
motor. Balanced 3-bladed біп. fan. Size 7}іп. dia. х 


4in. deep. TIS . «p. 216. 


RECEIVER TYPE 88 (R1475) 


Highly stable, specially accurately calibrated, Marconi design, RAF 
communications receiver covering 2-20 Mejs in 4 bands with built-in 
600 kc/s Xtal reference oscillator for специ dial which can be 
reset by special panel trimmer control. 11 Valves: 3x6K7, 6K8, 
6]5, 3x6Q7, 6H6, Y63 tuning indicator and VR150-30 voltage 
regulator, Two stage IF with 8 tuned circuits, Xtal controlled 
B.F.O. Four position selectivity with audio filters for narrow band- 
width C.W. Fast and slow AVC, high and low позе suppression. 
A plug-in unit with additional mixer provides a “© listening through " 
guard channel of either 2-4 or 4-14 Mc/s. Receiver 164 x9 x ilin. 
Power pack 8x9x llin. Complete with 200-250 volt AC (or 12v. 
DC) power pack type 360, and operating and alignment instructions. 
Used, but in very good condition. Guaranteed serviceable. A sound 


buy indeed at £13.10.0 carriage paid. 


PROOPS 


WIRELESS WORLD 


GEIGER COUNTER TUBES 


Low voltage, Halogen quenched Geiger Mueller tubes by a famous 
British manufacturer. Working voltage 400-450. Highly sensitive: 
effective length 11.8 cm. Background 90 counts/min.—max. response 
30,000 counts/min. Plateau 80 volts. Stainless iron electrode. 
Similar to tubes fitted in high-grade instruments and used in demon- 
stration counters on B.B.C. and LT.V. programmes. IDEALLY 
SUITED FOR HOME-BUILT GEIGER COUNTERS, BASIC 
EXPERIMENTATION, AND INSTRUCTION AS WELL AS 
SERIOUS WORK. Circuits of simple, all-transistor and conventional 
valve counters supplied on request. Brand new 25/- 

and guaranteed. Postage 2/6 


COLD CATHODE TRIGGER TUBES 


Sub. miniature cold cathode valve developed by Ericsson primarily 
for computer work. Anode-cathode running voltage of 95 to 140 
at 4.5 mA, and at 290 anode volts require a trigger current of only 
250 microamps to cause the anode to take over the discharge. Typical 
ionization time: 90 microseconds. Will withstand up to 310 volis 
with zero trigger voltage without self-igniting. Complete with full 
performance data in original packs of 100 at the special price ШАА 0 0 
aUa 


Minimum quantity supplied: 6 for 10/- Post paid. Post paid. 


TELEVISION 
OSCILLOSCOPE 


Release of a small quantity 

of the latest version of the 

well-known APN-4 In- 

dicator Unit írom the 

American  Loran  Air- 

borne io navigation 

system. This provides a 

golden opportunity to 

make a serious television 

servicing and develop- 

ment tool as described in 

Wireless World. Steel, 

£6 10 “a double-deck, chassis with 

. ^ screened Ше te 

i a in the centre, igh- 

цо duz grade capacitors and re- 

sistors, separate tag boards and layout diagrams for individual sections 

etc. Modern circuit technique centred around one type o! valve (14 of 

6SN7 double-triodes and 8 of 6H6, plus three 651,7 and one бз 

and R.C.A. 100 ke/s Crystal. Not new, but guaranteed and supplied 
with W.W. Circuit for conversion. 


THE ERECON 
PENCIL TESTER 


A new, complete multi-testmeter which 
can be carried in the pocket. Range: 
0-50,000 ohms, and 12, 300, and 600 
volts D.C. and A.C. Meter sensitivity 
300 ohms per volt. Rang: selection 
made by rotating integral switch in 
barrel. Plug-in lead is attached to 
plastic housing which contains both 
screw-in test prods when not in use. 
Size overall: 5& x fin. dia. (less clip 


7 
and prod) Post & packing 1/6. 39 6 


— BARGAIN OFFERS — 


VCR139 (Cossor 23D equivalent) 2}in. cathode-ray tube 15/-. 
Postage 2/6. 

Mains suppressor in diecast sealed case, 2 for 5/-. Postage 2/-. 
Double pole knife changcover switch on porcelain base, 2 for 4/-. 
Postage 1/-. 

Pyrex aerial insulators, four 3in. OR one 7in., 6/-. Postage 1/6. 
Neons, ten 115 volts for 19/-. Postage 2/6. Six 80 volts for 6/-. 
Postage 1/6. 

Bulgin type * M " microswitches, 4 for 10/-. Postage 1/6. 
Metal rectifiers: selenium 6-12 volt 14 amp., 9/6. 24 amp., 9/6. 
4 amp., 16/6. 

Charging transformers: Pri. 200/250 volts, Sec. 3}, 9 and 17 volts, 
at 4 amps., 18/6. Postage 3/-, 

STC Miniature Silicon Diodes, input 50 v. peak inversc; output 
15 v. 0.5 айн. D.C., 4 for 10/-. Post paid. 

Mains Overload Cutout Switch. Preset at 13 А. but adjustable, 
Instant reset. 2 for 5/-. Postage 1/-. 

APN1 Transducer. 6/-. Postage 1/6. 


SEND FOR FREE CATALOGUE just published and 


PROOPS CHRISTMAS SUPPLEMENT of unique Gift 
Bargains In NEW GOODS! 


BROTHERS LTD., 52 Tottenham Court Road, London, У.І 
Head Office and mail order enquiries, Dept. M. LANgham 0141 
Shop hours 9 a.m. to 6 p.m. Thurs. 9 a.m. to | p.m. OPEN ALL DAY SATURDAY 
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HIGHEST QUALITY—COMPARE OUR PRICES 


Tubos с: 


"34; GUARANTEED 


' 6 Months 12 Months у МЕУУ TYPES 
SEED masse P Seconds REGUNNED [MW 231/74 
Ee — D o dida um 
SCOPE, BRIMAR, l4in. £2-10-0 £3-15-0 | 2410-0 
FERRANTI TYPES [5/]7in. £3- 5-0 £4-10-0 E AR, 
tony. РАС | 21 in, £3-15-0 £5-15-0| 6-0-0 
4-Speed Record Players [100 RESISTORS 6/6 
Latest LAC together ait ight- 1100 CONDENSERS 10/- 


weight Staar Galaxy dual sapphire 
crystal turnover pick-up head. Amazing 
value (pick-up only 19/2, £3/10/- 
Carr. 3/-. 


MAINS AMPLIFIERS. 


3 valve (10F3, 10P14, (709), 3 watt, 8n. 
loudspeaker. In two-tone cases with 
controls. Ideal for record players, 19/- 


РР. 5/6. 
CO-AX 


Standard and low loss, 25 yds., 12/6. 
50 yds. 29/6. 100 yds. 42/6. 

Co-ax. Plugs 1/3. Wall outlet boxes 3/8. 
Transistors: Red Spot 3/8 each; White 
Spot 4/8 each; Yellow Spot 2/9 each; 
Green Spot 2/6 each. 

Germanium Diodes, general purpose, 9d. 
each, 8/- doz. 


MULTIMETER 


Reads А.О. and D.C. volts to 1000, 5 
ranges at 1000 ohms per volt. D.C. çur- 
rent, 3 ranges to 500 M.A. Resistance 
reading to 200K in 2 ranges. Complete 
with prods. 59/6. Р.Р. 1/6. 


VALVES 


BY RETURN OF POST 
GUARANTEED 3 MONTHS 
NEW LOW PRICES 


OZ4 5/- | GK25 7/6 | 20P1 9/0 
laA7GT 11/3 | 604 10/6 | *20P3 19/6 
ІС560Т 8/6 | 616 9/9 | 90P4 17/- 
1H5GT 9/9 | 660 86/9 | 20Р5  15/- 
*1L4 8/6 | 60709 —6/-| 25469 8- 
INSGT 9/9 | 6L18 8/6 | *25LeG 6/9 
1R5 5/6 | 6119 12/6 | 25160Т 9/- 
184 8/- | 61.020 8/6 | 25249 7/3 
185 4/9 | *6P25 8/6 | 3085 6/9 
*1T4 3/9 | *6P22 12/6 | 30FL1 9/6 
2A3 7/9 | *6Q7G 6/- | 30P4 19/8 
2D21 а/в | 6Q7GT 8/9 | 30Р12 8/- 
3A4 4/9 *6SA; 5/9 | 30PL1 10/6 
304 7|- | *6SG? 4/9 | 35L6GT 9/- 
384 5/6 | 6887  4/8|35W4 6/9 
3V4 86/9 | 68337 4/- | 352407 5/3 
5R4G 9/6 | 68K7 5/3 | 500D6G 33/- | 
*5U4G 14/9 | 63170Т 6j- | 50L6GT 9/- 
БТА 8/9 | S8N7GT 4/6 | 61BT 16/- 
5V4G 8/9 | 68Q7 6/— | €&1SPT 11/- 
5Y3G  5/9|*8SS7 4/6 | 77 6/6 
5Y3GT 6/- | GU4GT 10/6 | 80 5/9 
523 6/9 | 6V6G 5/6 | 83 9/6 
5240 8/6 6V6GT 6/6 | 185BT 18/- 
5730Т ll/-| ov6G 5/9 | 807A) 5/6 
6A6 8/- | 6X4 S/- | 807(E) 8/9 
6A8G 9/6 | 6X5G 5/- | 815 65/- 
6AC7 4/3 | GX5GT 5/6 | 955 3/9 
6AQ5 3/6 | 7B6 9/– | 956 2/6 
6AG7  7|-| ?B7 7/6 | 9000 4/- 
бАКБ 5/- | #905 7/8 | 9003 4/- 
*GALS 3/6 | 706 7/8 | ATP4 9/9 
*8АМ6 3/- | 7H7 7/6 | А231 8/- 
GAQ5  6/-| 787 9/- | *B36 8/6 
SATS  5/60|7Y4 86/3 | B6 4/6 
6AUG  7/8|l0Cl 11/- CBL31 21/- 
6B8G 3/6 | 1062 13/6 | CCH35 14/- 
6BAG 6/- | *10F1 5/9 | CL33 11/9 
6BE6 5/9 | 10LD1119/- CY31 7/8 
6BGSG 12/6 | 10P13 9/- | D63 1/8 
6BWò 7/8|*10Pl4 9/-| Dago 2/6 
6BW7  5/9| 13AH7 6/9 | DAC32 9/9 
*6C4 8/6 | 12AH8 9/9 | DAF91 4/9 
6С6 419 | 12AT6 7/6 | DAF96 7/3 
6C9 8/9 | 12AT7 5/6 | DF33 9/9 
6CD6G 21-|12AU7 6/-| *DF91 3/6 
6CH6 8/3 | 12AX7 6/0 | DF98 7/3 
60б 4/9 | 127567 3/6 |*DH77 6j- 
*6Fl 4/9 | 12K7GT 4/9 | DH81 9/- 
«6812  3/- | 12K8GT DK32 11/8 
6FOG 5/9 11/- | DK91 5/6 
6F13 86/9 | 12Q7GT 5/- | DK93 7/6 
6Fl4 9/6 | 198K7 4/- DK96 7/3 
6F15 9/6 | 128K7GT | DL33 3/6 
*6H6-  9/- 4/9 | DL35 9/6 
*615G 2/9 | 125N7GT_ | DLO1 8/- 
&loGT 3/9 8/6 | DL93 6/- 
66170  5[-| 13D3 7/- | DL9S 4% 
6J7GT 7/6 | 1487 99/6 | DL94 6/- 
6K0GT 6/6| 19BGGG | DLƏ 7/3 
*6K7G 2/3 15/- | ЕА50 98. 

6K7GT 4/9 | 2001 8/6 | EABC8O 7/6 | 
*6K8G 5/6 | *20F2 8/6 | EAF42 8/8 
6K8GT 8/9 1 2011 10/-| *EB34 1/6 


The most Competitive Comprehensive Valve List in the Country 


TECHNICAL TRADING CO. 


cli FRATTON ROAR: PORISMOUTH 


WE ARE PLEASED TO ANSWER YOUR ENQUIRIES S. S.A.E. 


10% J DISCOUNT © 


of any SEX VALVES marked in black type (15% 
in dozens). 
FREE TRANSIT INSURANCE, 
or of fully guaranteed ex-Governnrent or ex mup. 
ment origin. Satisfaction or Money Back Guaran- 
tee on goods if returned unused within 14 vaya. 


WIRELESS WORLD 


Miniature Ceramic and Silver Mica Con- 
densers 3 pF to 5,500 pF. LIST VALUE 
OVER £5. 


TF517F SIG. GEN. 


Complete but untested £7/10/-. Р.Р. 5/-. 


C. V. VALVES 
A large range of British and American, 
also pre-war types in stock.  B.A.E. 
for enquiries. 


25 Assorted Mixed Electrolytic Condensers. 
List value £5. Our price 10/-. Р.Р. 2/-. 


Portable Record Player 


Takes all sizes, all speeds, records, auto- 
change unit, amplifier, Complete in two- 
tone cabinet. Makes ideal gift approx. 
value £20. £14/15/-. P.P. 4/-. 


Renew your Pick-up 
Cartridges only. Acoa 22/6; Sonotone 


17/-; Bteig Reuter 15/-; Power Point 
17/-; Complete with Tone-Arm 3/- extra. 


Valves, soiled, Guar. 3 mths. 
PL81, КҮБІ, Amazing value 4/6. U5 8/-. 


ранц 
SPECIAL OFFER 
TO PURCHASERS 


Post 1 valve 6d.; 2-11 1/-. 
All valves are new 


*EB41 7/-| HBC90 7/6| U71 8/- 
‘EBL 3/6| HI4IDD |1074 8/- 
EBC33 4j- 7/9| U78 5/- 
EBC4l 7/9| HVR2 7/8]U82 7/- 
ЕВСВ1 7/8 | *KT33C 4/9| 0107 11/- 
EBF80 7/9 | *KT36 9/-|U118  8/- 
ЕВЕЗӘ $/6|*KT44 6/3 | 0119 6/9 
EBL21 12/6 | *KT45 8/6 | 0142 6/- 
EBL31 21/-| KT61 8/6, Ul4S3 9/9 
*EC52 3/6 | KT63 86/3 | 0145 — 6/- 
ECC31 9/6 | KTW61 5/9 | U147 5/6 
ECC32 4/- | KTW62 5/9| 0149 7/- 
ECC33 4/6 | KTW63 5/9 | 0150 6/6 
*ECC34 9/- | *KTZ63 5/6 | 0151 8/- 
ECC35 8/- | MU14 8/- | 0169  7/- 
ECC81 5/6 | 18 7/8} 0153  6/- 
ECC89 6/- | N37 11-| 1154 6/3 
ECC83 6/8 | №78 15/- | 0101 11/- 
ECCB4 8/-| №108 16/- | U281 9/6 
ECC85 7/8 | №309 6/9 | 0282  15/- 
ECF80 8/8 | •Р41 4/8 | 0301 15/- 
ECF82 8/6 | PCOS4 7/-| 0309 7/- 
ECH91 12/6 | PCC85 8/- | 0329  7/- 
ECH35 9/6 | PCC88 19/-| 0339 11/- 
ECH42 7/- | PCC89 13/6) 0404 6/- 
ECHS81 7/9 | PCF80 7/- { 0801 23/- 
ECL80 7/- | PCF82 7/8 | UABCS80 8/9 
ЕСІ82 8/9 | PCF84 18/-| UAF42 8/- 
ECL83 12/- | PCL82 7/3| UBC41 7/9 
EF22 7/- | PCL83 10/6| UBF80 8/8 
*EF54 3/3 | PCLS4 7/6 UBF89 7/9 
*EF80 4/9 | *PEN 25 4/8 | UBL21 14/8 
EF85 6/6 | *PEN45 7/3 | UCH21 12/6 
EF86 9/-| *PEN46 5/3 | *UCH42 7/6 
EF89 6/9 | *PL33 _ 8/3 | UCHS1 8/6 
*EF91 3/- | PL36 10/6 | UCL82 11/3 
*EF92 4/6 | PL38 16/6 | UCL83 13/6 
EL22 12/6 | PL8l 8/9| UF4l 8/6 
EL32 3/9 | PL82 6/9 |042 5/6 
*EL33 8/- | PL83 6/9) UF80 7/6 
EL35  T7/-|PL84  9/-|UF85 8/9 
ELS7 11/6 | PY31  7/9|UF86 14/6 
*EL38 12/6 | PY33 10/-| UF89 7/- 
EL4l 8/- | PY80 %-|UL41 7/- 
EL42 9/- | PY81 6/- | 0144 1l/- 
EL50 9/- | PY82  G/3| UL46 9/9 
EL84 7/- PY83 7/6 ULS4 7/6 
*EL91 4/6 | PZ30 9/6 UM80 9/6 
EM34  8/6| RIB  11/-| UU7 9/6 
EM80 7/9 | RI9 11/-j UYIN 11/- 
ЕМ81 8/9 |*T4l  T7|-|UY21 7/- 
ЕМ84 9/9 | TDD4 7/6 | UY41 6/- 
ЕМ85 10/6 | 014 8/-|UY85 6/6 
EN31 16/- | 018 8/- | VR105/20 

EY51 u23 6% 5/8 
Small 8f-| U24 — 15/-| УВ150/30 

EY86 8/- | U95  19/6| 6/9 
EZ40 6/6 | 096 9/9 | X63 9/6 
EZ4l  7|-| U31 7/9 X60 11/- 
EZ80  6/-| U35 11/-| X76M 12/- 
EZ81  6/6| U37  P6/-| X70 16/6 
GZ30 E U50 5/9 Хім 9/- 
©739 *U52 4/0 Ye3 6/8 
HABC80 9/8 U70  5/8:.*z88 9/6 
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MANY MORE PEOPLE ARE USING 


C.G.S. 


VITREOUS ENAMELLED 
WIREWOUND RESISTORS 


| RCSC 


! Commer- Range 


Style 
cial | 


| Rating in watts 


RW V4-J | i 4 
| RWV4-K | VPFIO i 10 
BAMA | YPFI4 14 


0.50 to ISKO 
152 to 680k 
1Q to 100kQ 


e RCSC 


@ 100% 
Ф Continuous batch sampling to К.С.5. 111. 


Type Approved. 

test and inspection. 

@ Guaranteed reliability. 
© Competitively priced. 


E.IL.D. APPROVED Ask for price lists 


THE C.G.S. RESISTANCE со.1тр 


MARSH LANE, GOSPORT STREET, LYMINGTON, HANT 
Tel. Lymington 2811 
London Office: 30 Clarendon Rd., Harrow, Middx. Tel. Harrow 4147 


VACUUM 
ELECTRONIC 
LIMITED 


KEEPS YOU 
THE PICTURE 


WITH THE 
FINEST REBUILT CATHODE RAY TUBES 


12 MONTHS 
GUARANTEE 


IN 


12’—14" £4-15- 0 


15”—17” £5- 5- 0 1 5l 
21” £7-15- 0 2 
CASH WITH ORDER | On nicer 
OR PRO FORMA, ADD § of OLD 
12/6 FOR CARRIAGE | TUBE 


AND INSURANCE 
DELIVERY FREE IN LONDON AREA 


WRITE PHONE OR CALL 


VACUUM ELECTRONIC LTD. 


35, SACKVILLE STREET, 
LONDON, W.l. 


‘REGENT 6404 
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LONDON'S LARGEST 


SUPPLIERS OF 
ELECTRONIC EQUIPMENT 


9 & 10 CHAPEL ST., 


LONDON, 
Tel.: 


AMERICAN HIGH VOLTAGE CAPACI- 
TORS. 2 mfd. 10,000 v. wkg. £8/10/-. Carr. 
7/6. 50 mfd. 330 А.С, 400 v. D.C. wkg. 22/6. 
Carr. 3/6. 8 mfd. 1,500 v. D.C. wkg. 15/—. 
Carr.3[-. 16 mfd. 400 v. D.C. wkg. 8/6. Р.Р. 1/6. 
0.15 + 0.15 mfd. 8,000 v. wkg. 10/6. 
0.1 + 0.1 mfd. 7,000 wkg. 8/6. Р.Р. 1/6. British 
Types. 15 mfd. 250 v. А.С. wkg. 12/6. Р.Р. 2/-. 
10 mfd. 1000 v. wkg. I5/-. Р.Р. 3/-. 4 mfd. 
1,500 v. wkg. 10/6. Р.Р, 4 mfd. 800 v. 
wkg. at l60F, 7/6. P.P. 1/6. 


C., 7/6. Р.Р. 1/6. 0.25 mfd. 10,000 v. wkg. 17/6. 
P.P. 3/6. 8 mfd. 600 v. wkg. 8/6. 
. 1,000 v. wkg. 5/6. Р.Р. 1/6. 
250 v. мку. 2/6. Р.Р, I/-. All Capacitors 
supplied Brand New at a fraction of 
maker price. 


S.T.C. F.W. BRIDGE RECTIFIERS. Sup- 
plied brand new at a fraction of maker's price. 
No. | Max. A.C. input 90 v, D.C. output 84 amps. 


Є7[10/-. Carr. 7/6. 

No. 2. Max. A.C. input 45 v, D.C. output 
8 amps. 59/6. Carr. 4/-. 

No. 3, Max. A.C. input 18 v. D.C. output 
10 amps. 37/6. Carr. 4/- 

No. 4, Мах, А.С. input 36 v. D.C. output 
8 amps. 42/6. Carr. 3/-. 

No. 5. Max. A.C. input 18 v. D.C. output 
6 amps. 25/-. Р.Р. 2/6. 


P.P. 1/6. | 


10 mfd. 450 v. | 
wkg. 8/6. Р.Р. 1/6. 8 mfd. 500 v. wkg at 60 deg. | 


S.T.C. RECTIFIER SUPPLY UNIT No. Il. 
Specification:—A.C. input 100-260 volts. 
45—65 cycles. D.C. output 24 volts !| amps. 
and 130 volts 600 ma. very conservatively rated. 
L.T. and H.T. completely smoothed. All cir- 
cuits fused. Mains on/off switch. Built in grey 
metal cabinet. Height 5ft. Oin., width Ift. 7iin., 
depth lft. Itin. Weight 200 Ibs. 

These units were originally designed to supply 
L.T. and H.T. power in conjunction with Bay 
Power No. 3, to S.O.S.[T. 3-channel telephone 
system, but are ideal heavy duty L.T. and H.T. 
supply units for the electronic industry, re- 
search laboratories, schools, etc. Guaranteed 
20 amp. output. Complete with Instruction 
Book and circuit. Supplied brand new at a 
fraction of the maker's price. £22/10/-. 


RESISTANCE BOXES. FOUR DECADES. 
1. 10-100 Q. 2. 100-1,0000 3. IK-Il0KQ, 
4. IOK-I00KQ. Technical description: High 
Stability Resistors arranged as a potentio- 
meter, rated at | watt at 70 deg. С, and l$ watts 
at 42 deg. C. Tolerance plus or minus 5%. 
Specially designed for use in technical colleges 
and schools where a high precision instrument 
is not obtainable due to high cost. Supplied 
brand new and guaranteed. £10/19/6. Р.Р. 3/6. 


SPECIAL OFFER: LATEST A.M. RE- 
LEASE. !solation Transformers. Pri. tapped 
100, 200, 220, 240 v. Sec. 225 v. 1.1. amps. 
| Tropically rated. Guaranteed, £3/5/-. Carr, 7/6. 


WESTINGHOUSE HEAVY DUTY LT. 
SUPPLY UNITS 
TYPE 115. A.C. input 


200-250 volts. D.C. 
output 26 amps. 
into a 24 v, (nominal) 
battery. Rating con- 
tinuous, Max. ambient 
temp, 35 deg. C. 


Completely smoothed 
and stabilised, Built in 
metal case approx. size 
17 x 21 x 19 inches. 
With fitted fuses, On/ 
Off switch. Recondi- 
tioned as new. #32/10]- ex warehouse. 
nal maker's price over £100. 


A.M. LT. SUPPLY UNIT No. 19. Input 
tapped 100-250 v. A.C. D.C. output tapped 
12-24 volts continuous tropical rating 4 amps. 
Guaranteed 6 amp. output. Built strong grey 
metal case, 17 x 7 x біп, With fuses and 
on-off switch. An ideal L.T. supply unit for 
operating relays, contactors, battery charging, 
etc. Offered at a fraction of maker's price, 
in perfect condition. £4/17/6. Carr. 7/6. 
A.M. 2; n. HIGH GRADE VOLTMETERS. 
0-50 v, D.C. М.С. panel mounting. Basic 
movement 0-1 m.a. 17/6. Р.Р. 2/6. 

A.M. HEAVY DUTY L.T. SMOOTHING 
CHOKES. Designed for smoothing 12-24 
volts D.C. 6 amps. Res. + ohm. 17/6. Carr. 4/-, 


Origi- 


TAPE RECORDER BARGAINS 


Latest Collaro Studio 4- Track, 3-Speed Transcriptor 
with : 
MARRIOTT HEAD 


REUTER HEAD 


13 Gns. 
16 Gns. 


LOOKING 


TRANSISTOR TRAVELLING 
SUPERHET “ TRABANT 6” 


Transistor Travelling Superhet ‘‘ Trabant T 6” Technical 
Data: Power supply 2 flat batteries 4.5 volts—-Working voltage 


à Р 9 volts max. Power consump- 


tion ca. 12.5 mA at 8 volts 
without modulation—Semi- 
conductor equipment ү 
transistors, 2 germanium diodes 
ег ranges short, 
medium, long wave—Station 
tuning planetary drive with 
dial scale—Circuits 7, 2 of 
them variable—Intermediate 
frequency 460 kilocycles—AVC 
acting on the first intermediate 
frequency transistor, additional 
attenuating diode in_ parallel 
with the first intermediate fre- 
quency circuit—LF final stage 
z 300 mW-—Loudspeaker permanent dynamic oval speaker 
1 VA—Aerials ferrite aerial for medium and long wave, tele- 
Scopic aerial for short wave—Housing unbreakable wooden 
housing coated with coloured material—Dimensions 10}in. х 
7lin. х 3ģin. Weight with batteries approx. 5 lb. 

£25 only—limited quantity. 


GENERAL SONIC RADIOS 


92 CALEDONIAN RD., LONDON, N.1. 
Telephone: TERMINUS 0322 


OUTSTANDING 
OFFER! 


While stocks last 


GUARANTEED REBUILT 
CATHODE RAY TUBES 


12" & 14". Types MW 31—74: MW 36—24: 
SE 14—70: 4/14 : C14 FM 


cach Carriage Paid 
CASH WITH ORDER 


59/6 
TATES ELECTRONIC SERVICES LTD 


Your old tube not required. 


3 Waterloo Road, Stockport, Cheshire. Telephone : Sto. 7301 
TE, 
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C.R.T. BOOSTER TRANSFORMERS 
TYPE A. OPTIONAL 25% and 50% BOOST. 2 V. OR 
4 V. OR 6.3 V, OR 10.8 V. OR 13.3 V. MAINS INPUT. 12/6 


TYPE АЎ. HIGH QUALITY, LOW CAPACITY, 10/15 pF. 
OPTIONAL BOOST 25%, 50%, 75%. MAINS wis 

.... 18/6 
TYPE B. MAINS INPUT. MULTI OUTPUT 2, 4, 6.3, 


7.3, 10 and 13 VOLTS. BOOST 25% AND 50%. LOW 
CAPACITY, 21/-. Full instructions supplied. 
RESISTORS. All preferred values. 20% 10 ohms to 10 


meg., i W., 4d.; 4 w. 4d.; 1 w. 64.; 14 w. 8d.; 2 w. Die. 
HIGH STABILITY. à w., 1% 2/-. Preferred values 10 
bo 10 meg. Ditto 5% 9d., 1000 to 5 meg. 

wal 


inate WIRE-WOUND RESISTORS WE 
15 watt. 25 ohms—-10,000 ohma. 2j- 
12,500 ohms—50,000 ohms. 10 w... /. 

WIRE-WOUND POTS. 3 w. WIR] : 
Pre-set Min. T.V. type, Btandard size Pota. long 
Knurled Slotted knob. Spindle High Grade. All 


All values 10 ohms to 25 K. 
3/- ea.; 30 K., 50 K., A/-. 
Ditto à w. Carbon Track, W/W EXT. SPEAKER 
30 K. to 2 Meg 3/-. CONTROL 100, 3/-. 


O/P TRANSFORMERS. Miniature 3V4, etc., 4/6. Heavy 
duty 50 mA., 4/6. Multi-ratio push-pull, 7/6. Ditto 
Push-Pull 10 watts 15/6. Push-pull 20 w. 6 k. 30/-. 
І.Е, CHOKES. 10H 50 mA. 4/6. 10H 65 mA. 5/-. 10H 85 
mA. 10/6. 10H 120 mA. 12/6. 10H 150 mA. 14/-. 


MAINS TRANSFORMERS 200/250 v. A.C. Post 2/- 
STANDARD 260-0-250, 80 mA., 6.3 v. 3.5 a. 
tapped 4 v.4 a. Rectifier 6.3 v. 1 a., tapped 5 v. 
ог4 y. 2 a. 16 Ditto 350-0-350 29/6 
MINIATURE 220 v. 20 mA., 6.3 v. 1 a. 
MIDGET, 220 v. 45 mA., 6.3 v. 2 a. 
SMALL, 200-0-200 60 mA., 6.3 v. 2a. 
STANDARD, 250-0-250, 65 mA., 6.3 v. 3.5 а. .. 1 
НЕАТЕК TRANS., 6.3 v. 14 a., "216 . s.. 4amps. Os 
GENERAL PURPOSE LOW VOLTAGE. Output 3, 4. 5, 
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 2a. N 
AUTO. TRANS. 150 w., 0, 10, 120, 200, 230, 250 v. 
AUTO. TRANS. 500 w., 0, 115, 200, 230, 250 v... 


ALADDIN FORMERS and cores, Но. 8d.; fin. 10d. 

0.3іп. FORMERS 5937 or 8 and Cana TV1 or ТҮЗ. 

2}in. sq. x 2]in. or fin. sq. x 1łin., 2/- with cores. 
BLOW MOTION DRIVES. Epicyclic ratio 6:1, 2/3. 
SOLON. Midget Soldering Iron, 200 or 240 v. 25 w., 2Àl-. 
MAINS DROPPERS. 3 x ljin. Adj. Sliders .8 amp. 
1,000 ohms 4/3. .2 amps. 4/3. .1 amp. 2,000 ohms 5/-. 
LINE CORD. .3 amp. 60 ohms per foot, .2 amp. 100 ohms. 
per foot, 2-way, ]/- per foot, 3-way ]/- per foot. 


CRYSTAL MIKE INSERT by Acos 8/6 
Precision engineered. ,Blze only цш. dia. x iin. 
ACOS MIKE 40 25j-........ TSL. STICK MIXE 35/- 


MIKE TRANSF. 00:1, 3/9 ea., 100: 1 Potted 10/6. 
LOUDSPEAKERS P.M. 3 OHMS. 92jin., Sin., 4ш. 19/0. 


values 50 ohms to 50 K. 
6/6; 100 K., 7/6. 


Din. 17/6. 8in. x bin, Goodmans 2]1/-. Tin. х 4in. 
Rola 18/6. 10in. x Gin. ЕМІ. 97/6. in. Plessey 
19/0. 6jin. Rola 18/0. 8in. Rola 21/-. loin. R.A. 30/-. 


l9in. Plessey 30/-. 12in, Plessey 15 ohms 45/-. 
HF1012 95/-. TWEETERS. din. 25/-. 


ГЕ, TRANSFORMERS 7/6 pair 


465 ke/g. slug tuning miniature can 1} x à x fin. High 
Q and Good bandwidth. Data sheet supplied. 


CRYSTAL DIODE G.E.0. 2/-. GEX34 4/-. 40 Circuits 3/-. 
H.R. HEADPHONES. 4,000 ohms, brand new, 15/- palr. 
BWITCH CLEANER. Fluid, squirt spout, 4/3 tin. 

TWIN GANG CONDENSERS. 365 pf. Miniature, 1410. 
x lin. x ljin. 10/-. 600 pf. Standard with trimmers, 
9/-; Midget 7/8 with trimmers 9/-. Single 50 pt., 80 pf., 
100 pt., 160 pf., 5/6. Bolid dielectric 100, 300, 500 pf. 3/6. 
VALVE HOLDERS. EA60, 6d. Eng. orU S.A. 4,5,6,7 1/-. 
MOULDED Mazda or Int. Oct. 6d.; B7G, ВЗА, "pág. BOA, 
9d. B7G with can, 1/6; ВІЗА, 1 3; BSA with can le: 
CERAMIC, EF50, BIG, ВА, Oct., 1/-; B7G ,B9A -337G „ВЭА cans, 1/-. 


[MONARCH RECORD PLAYER 


BUILD IT YOURSELF using 4-SPEED BSR MONARCH 
AUTOCHANGER 
READY BUILT 3W. AMPLIFIER, HANDSOME PORT- 
ABLE CASE. HIGH FLUX LOUDSPEAKER. 
FULL INSTRUCTIONS SUPPLIED 
Total Price 


tr and (ns. 5/-. £12. 10.0 


WAVECHANGE SWITCHES 

2 p. 2 way, or 3 p. 2 way; short spindle 2/6 
8 p. 4 way, 2 wafer, long spindle .................. 6/ 
2 p. 6 way, or 4 p. 2 way, or 4 p. 3 Way, long spindle 3/6 
2 p. 2 way, 3 p. 4 way or 1 p. 12 way, long spindle .. 3/6 
Wave change “ MAKITS *' 1 wafer, 8/6; 2 wafer, 12/6; 
3 wafer, 16/-. Additional waters up to 14, 3/6 each extra. 
TOGGLE SWITCHES. В.Р. 2/-; D.P. 3/6; D.P.D.T. 4/-. 
MORSE KEY, good quality with. morse code, 2/6. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or 
19 v. 11 amp., 8/9; 2 a., 11/3; 4 a., 17/6; 6 a. 29/6. 
CHARGER TRANSFORMERS. Tapped Input 200/250 v. 
for charging at 2,6 or 12 v.,1j a., 15/6; 2 a., 17/6; 4 a., 22/6. 
Charger circult tree. AMMETERS, 4 a. and 5 a., 13/6. 


THE HI-GAIN BAND 3 PRE-AMP 
Cascode circuit using Valve ECC84.  I7db 
gain. Kit 29/6 less power; or 49/6 with 
power pack. Plans only 6d. 

Also Band | version same prices. 
(PCC84 Valve if preferred) 


Stcntorian 


WIRELESS WORLD 


* REGENT" 4 VALVE 


и 96 ” 
RANGE 
VALVES 


KIT 
PRICE 


£6. 6. 6. 
Carr. 4j- ғ 


PRINTED CIRCUIT BATTERY 
PORTABLE KIT 


Medium and long wave. Powerful 7 x 4in. high 
Flux Speaker. T.C.C. Printed Circuit and con- 
densers. Components of finest quality clearly 
identified with assembly instructions. Osmore 
Ferrite Aerial Coils. Rexine covered attaché 
case cabinet. Size 12іп. x 8in. x 4in. Batteries 
used BI26 (15512) and AD35 (15040), 10/- 
extra. Instructions 9d. (free with kit). Mains 
Unit ready made for above, 39/6. Sold 
separately. 


BAKERS Quality Loudspeakers 


CHOOSE 
THE 
BEST 
AND 
SAVE 

POUNDS 


12іп. Baker 15%. Stalwart, 3 or 15 ohms 90/- 


121п. Baker ditto, foam suspension, 15 ohms £6 
12іп. Ultra Twelve, 20 c.p.s. го 25 kc/s £17.10.0 
15іп. Baker Bass Auditorium, 35 w. £15 


RECORD PLAYER — 


Post 2/- each 


Wee» finest буе б Autochenger. 


4-Speed Autochangers, BSR, U.A.14 £7 10 


£7 19 
с 759 19 
. £10 10 


Collaro Autochanger 
Garrard RC 209 
Garrard RC 210 Р 
4-speed Single Players: 
EMI Monaural. £6/5/- 
Garrard TA Mk. Il 
Garrard 4 HF Transcription 
Garrard Stereo Heads £2 extra. 


NEW MULLARD TRANSISTORS 

Avdio ОСТІ 6/-; OC72 7/6; RF OC44 10/6; OC45 9/6. 
"PW. pock ix ША ОЕ kit, aM parts, printed 

circuit and cabinet, £8/15/ 

Weyrad Printed Circuit Components in 8tock. 

7x4in. Speaker 350 25/-. 


Constructors Book 2/-. 


" A MERRY CHRISTMAS TO ALL READERS OF WIRELESS WORLD '' 


RADIO COMPONENT SPECIALISTS 


Wed. | p.m. 


POSTAL SERVICE 1/-, OVER £3 FREE. 


C.O.D. 2/-. 


(EXPORT C.W.O. POST EXTRA.) 
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465 Ko/s. 


SIGNAL GENERATOR. Tota! cost 15/-. 
Uses B.F.O. Unit ZA 30038 ready made. 

POCKET SIZE 2j x 4j x lin. 

Slight modifications required, full instructions supplied 


Battery 7/6 extra 69 v. +14 v. Details 8.A.E. 
VOLUME CONTROLs ohm Н 

К ш 80 cipe Coaxial 
Long spindle; GAANA ep be nolo 
1l year. All values. 2 6d ,, 


Losses cut б©% 
40 yds. 17/6. 60 5ds. i le 


5 K. oh to 2 Meg. 
toh 3/-.D.P.8w.4/6 | FRINGE QUALIT 


No switch 3/-. D.P. 8w.4/6 


Linear or Log Tracks. AIR-SPACED .... 1/- yd, 
COAXIAL PLUGS.... 1/- LEAD SOCKETS .... 2/- 
PANEL SOCKETS . 1/- OUTLET BOXES 4/6 


BALANCED TWIN FEEDER per yd. 61, 80Q or 300g. 
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohms. 


ALUMINIUM CHASSIS. 18 sw.g. Plain undrilled, 
with 4 sides, riveted corners and lattice fixing holes 
with 2tin, sides 7 x din. 4/6; 9 x 7in. 5/9; 11 x "in. 


6/9; 13 x 9п. 8/6; 14 x ilin. 10/6; 15 x 14р. 12/6; 


and 18 x 16 x 3in. 16/6. Panels 10 x Tin. 2/3; 
12 x 8in. 3/-; 14 x 9р. 4/-; 12 х 12in. 4/6. 


BLACK CRACKLE PAINT. Air drying, 3/- tin. 

P.V.C. CONN. WIRE, coloured, single or stranded, 2d. yd. 
NEON MAINS TESTER SCREWDRIVERS, 5/-. 

CORED SOLOER RADIOGRADE, 44. yd., ġib. 5/-. 
PAXOLIN 1/16in. x Bin. x 10in., 1/6. 


AMERICAN MAGNET!C RECORDING ТАРЕ 
FERRODYNAMICS “BRAND FIVE” 


bin. 600 feet . -16/- MYLAR DUPONT 
bin. 900 feet ...... 18/6 Super High Fidelity 
51р. 1,200 feet ... .23/6 Double Play 


Tin. 1,200 feet Din. 1,200 feet ....37/6 

710. 1,800 feet ....35/- Tin. 2,400 feet ..60/- 
Illustrated leaflet 8.А.Е. 

Spare Reels 3in. 1/6; 4n., бїп„, Sin, 2/-; 7in. 2/6. 

“t Instant * Bulk Tape Eraser and Head Defluxer. 

200/250 v. A.C., 27/6. Leaflet 8.A.E. 


RM2 8/-; RM3 8/-; КМ4 16/-: 
FCS1 27/6; 14A86 17/0; 14A100 n: 
250 v. 


RECTIFIERS. ЕМІ 5/-; 
КМ5 20/-; 
MINIATURE CONTACT COOLED RECTIFIERS. 
50 mA. 7/6; 60 mA. 8/6; 85 mA. 9/6; 200 mA. 21/-; 
300 mA. 27/6; Full Wave 75 mA. 12/6; 120 mA. 15/-. 


COILS. Wearite ~ Р” type 3/- each, Osmor Midget " Q” 
type adj. dust core from 4/- each. All ranges. 
TELETRON. L. and M. T.R.F. with reaction, 316. 
FERRITE ROD AERIALS. М.У. 8/9; M. & L. 12/6. 
Ditto for transistor. MW 7/6. M. & L. 10/-. 

T.R.F. COILS. A/HF 7/- pair. Н.Е. CHOKES 2/6. 


JASON F.M. TUNER СОП, SET 29/-. Н.Е. coi! aerial 
coil, Oscillator coil two LF. trausformers. 10.7 Mo/s. 
Detector transformer and heater chokes. Circuit and 


component book, using four 6AM6 2/8. Complete kit 
FMT1 with Jason Calibrated dial and 4 valves, £6/5/-. 
or with New Jason Cabinet FMT2. £2 extra. 


CONDENSERS. New Stock. .001 Mid. 7 kV. Т.С.С., 5/6. 
20 kV., 9/6; .1 mfd. 7 КУ. 9/6: 100 pf. to 500 pf. Micas, Gd. 
Tubular 500 v. 0.001 to 0.05 mfd., 9d.; 0.1, 1/-; 0.25, 
1/6; 0.5 1/9; 0.1/350 v. 9d.; 0.1/1,000 v. 1/9; 0.1 mfd. 
2,500 v., 3/6; 0.001 mtd., 2,000 v., 1/9; 500 pf. 20 kV., 9/6. 
CERAMIC CONDS. 500 v. 0.3 pf. to 0.01 mfd.. 9d, 
SILVER MICA CONDENSERS, 10% 5 pf. to 500 pf., 1/-; 
600 pf. to 3,000 pf., 1/3. 
CLOSE TOLERANCE ast) 2 pf. to 47 pf., 1/6. DITTO 
1% 50 pf. to 815 pf., 1/9; 1,000 pf. to 2,000 pi, Q/-. 
TRIMMERS. Ceramic 30, 50, 70 pi., 9d.; 100 pt., 150 pf.. 
1/3. 250 pt, 1/6. 600 pt, "150 pt, 1/9. Phillips, 1- ea. 
NEW ELECTROLYTICS. FAMOUS MAKES 


TUBULAR TUBULAR CAN TYPES 
1/360 v. .. 9[- | 50/350 v. .. Б/6 | 16/400 v. .... 
21350 v. .. 2/3 | 100/25 v. .. 2j- | 32/350 v. 

4/450 v. .. 2/3 | 200/25 v. .. 2/6 | 100/270 v. 5j 

8/450 v. 2/3 | 500/12 v. .. 3/- | 5,000/6 v. .... 5j- 
8/500 v. .. 2/9 | 8--8/450 .. 3/6 | 8+16/450 ғ... Б/- 
16/450 v. .. 3/- | 8+ 16/450 v. 3/9 | 32--32/300 v. 5/- 
16/500 v. .. 4/- | 8+16/500 v. 5/6 | 32--32/450 у. 6l- 
32/450 v. .. 3/9 | 16+16/450 v. 4/3 | 504+50/350 v. 7/- 
95/20 v. .. 1/9 | 16+16/500 v. 6/- | 64+120/350 11/6 


50/50 v. .. 9/- | 32--32/350 v. 4/8 | 100--200/275v.19/8 
SUB-MINIATURE ELECTROLYTICS (15 v.). 
1, 2, 4, 5, 8, 25, 50 mfd., 100 mfd., 9/6 each. 
SPEAKER FRET, Gold ‘Cloth 17in. x 25in., 5/-1 25in. x 
35in., 10/-; Tygan 52in. wide, 10/- ft., 26in, wide 5j- tt. 
Green or Red. Other colours. Samples В.А.Е. 


NEW and boxed VALVES 


90 day guarantee 


185 .. 7/6 6169 10/6 EA50 .. L/GiEY51 .. 9/6 
185 .. 7/66N7M 6/6 EABCA0 ..10/- 
1T4 .. 6/- 6Q7G 7/6 EB91 | 

2X2 .. 3/6 6SA7M 6/- |EBC33 

384 .. 7/6 6877M 6/6 EBC4l .. 

3V4 .. 7/6 68N7 6/6 EBF80 .. 

5U4 .. 7/6 6V60 6/6 ЕСС84 .. 

Бүз .. 7/6 6X4 .. 7/6 ЕСЕВО .. 

5Z4 .. 9/8 6X5 .. 6/6 ECH42 ..10/6, PCL82 ..11/6 
6AM6 5/-|12A6 7/6 ECL80 ..10/6/PEN25 .. 6/6 
6BE6 7/6 12AT7 8/- |ECL82 ..10/6|PL82 ..10/6 
6BH6 9/6 12AU7 8/- EF39 5/61РҮ80 .. 7/6 
6BW6 9/6 12AX7 8/- |EF41 9/6|PY8l 9/6 
6р6 .. 6/-|12BA6 8/6 EF50 5/6/PY82 716 
6FG6 7/6 12BE6 8/6 EF80 8/- |BP61 3/6 
6HEGT 3/6 12K7 6/6 EF86  .12/6 UDC4l .. 9/6 
6Ј5 .. 5/6 1297 6/6 EF92 5/6.0сн42 9/6 
6J6 .. 5/6 35168 9/6 EL32 5/-|UF4L .. 9/6 
6Л@_ 6/6 3524 7/6 ELAI 9/G|ULAl .. 9/6 
6K6GT 6/6 80 .... 9/6 EL84 .. 8/G|UY4!.... 8/- 
6K7G 5/- 1807 .. 5/6 EZ40 .. 716022 .. 8l- 
6K8G 7/6 954 .. 1/6 EZ80 716: U52 . 718 


DK96, DAF96, LFJ6, 198 8/6 ea. 30/- set. 


49-HOUR MAIL ORDER 


337 WHITEHORSE RD. 
WEST CROYDON 


THO 1665 Buses 133 or 68 


132 WIRELESS 


BENTLEY ACOUSTIC CORPORATION 
38 CHALCOT ROAD, LONDON, N.W. 


ALL GOODS LISTED BELOW IN STOCK 


The Valve Specialists 


Telephone: PRIMROSE 9090 


WORLD DECEMBER, 1961 


LIMITED 


Nearest Underground : Chalk Farm 


EXPRESS POSTAL SERVICE! ALL ORDERS DESPATCHED SAME DAY AS RECEIVED. 


TELEPHONE AND TELEGRAM ORDERS FOR CASH ON DELIVERY SERVICE ACCEPTED UP TO 3.30 P.M. 

OA2 17/6) 6BS 5/- | 68N7GT 5/6 | 19AQ» 10/6 | 9009 37/6, DL96 8/6 | ECF82 10/6 | Е181 17/- | KT88 24/-| PY81.. 8/6) U301 23/10, UY41 7/6) Transistora 
OB2 17/6|6BA6 7/6 68Q7GT 9/-| I9H1 10/- | 15082 18/-| DLS10 10/6 | ECF86 20/5 | EL83..20/5 | KT101 34/- | PY82.. 7/- | U329 ..14/- | UY85  7/-|and Diodes 
OZ4GT 5/- 6BE6 6/- | 6U4GT 12/6 2001 15/8 | 150C2 17/6| DM70 7/6 | ECH21 EL84.. 7/6| KTW61 6/6 | PY83.. 8/6 | U339 ..17/- | VM84B 15.- GD3,4,5, 
1А5 .. 8/-|6BHG 8/-| 6050 7/6 20F2 27/2 185BT 34/-| E80F  80/- 23/10 | EL85 ..14/3| KT W62 7/6 | PY88..13/7| 0403 17/- | VP4 ..15/- |6,7 4j- 
147GT 12/-  6BJ6 8/- | вува 7/- | 2011 27/2 |304 ..10/6; E83F 30/-| ECH38 6/6 | EL88 ..17/8| KT W63 6/6 | PZ30 ..20/5 | U404 .. 8/6 | VP4B “23/10 OA70 3/- 
1C; 12/6 | GBQ7A 15/-| GV6GTG 8/- | 20P1 27/2 | 305 10/8 | EJ80F 34/6 | ECH42 9/- | EL91.. 5/-| KT241 8/-| QP21.. 7/- f 0801 30/7| VP23.. 6/6) 0573 8/- 
166 17/6 | GBR7 12/6| 6X4 .. 5/- | 2023 23/10|807 .. 7/6| EA50 2/- | ECH81 9/- | EL95 10/6| KTZ63 7/6| QP25 ..14/6| U4020 19/1 VP41.. 6/-|OA79 8/- 
1H3GT 10/6 | 6BR8  18/1| GX5GT 6/-|20P4 27/2) 40331, 12/8) EA76 9/6 | ECH83 14/3 | EL360 28/- | 1683 .. 6/- | 98150/15 UABC80 9/- VR105 8/|-|OABl1 3/– 
ПА .. 3/6 |6837 25/- 013008 Bos 20P5 23/10|5763 12/6 | ЕАВС80 9/- | ECL80 9/- | EL820 19/1] MHL4 7/6 10/6 | UAF42 9/6 VRI50 7/6 ОА86.. 4/- 
1005  5/|-|8BWG  8/8| 7B7 2546G 10/6 | ACGPEN 7/6| EAC91 4/6 | ECLS2 10/6 | EL821 27/2| MU14  8/-| R16 27/2| UB41 12/-| VTo00. 5/-|OA91 3/6 
1LN5  $/-|6BW7 6/-| 705 .. тЫ 35L8GT 10/- | ATP4 5/- | EAF42 9/-| ECL83 19/9, KL$22 19/6 | N37 023/10 | R18 ..14/- | UBC41 8/6 VT61A 5/-|OA93 3/6 
1М96Т 10/6 | 6C4 .. 5/-| 7CO .. 8/- | 25240 39/6 | А231 10/- | ЕВЗ 2/6) ECL86 17/- | EM31 9/6 | N78 20/5 | RI9 ..20/5 | UBC81 11/8 | VU39  8/-|OA210 11/- 
185 .. 6/6 | 6C5 6/6 | 787 .. 8/~ | 2525 9/6 | А241 14/3 | ЕВ1 8/6 | EF9 23/10 | EM71 23/10 | №108 23/10 | RG1/240A | UBFSO0 9/-| №76 .. 5/6|OA211 20/- 
184 .. 9/- | 6CD6G 27/5 | 787 .. 9/6; 25760 10/-| B36 .. 15/- | ЕВ91.. 4/– | EF24 14/- | ЕМ80 9/- | N308 21/1 54/- | UBF89 9/6 | W77 .. 4/6 0016. 48/- 
185 .. 8j-|6CH6 9/- | 7Y4 .. 7/6 | 2750 20/5) BL63 7/6 | EBC33 5/- | EF36.. 4/- | ЕМЯ1 9/-|N339 15/-| RK34 7/8 | ОССВ4 WB81M  6/-|OCI19 ..48/- 
lT4 .. 3/6 |685 12/6 | 9BW6 15/8 | 2807 7j- | CBL31 EBC41 8/6| EF37A 8/- | ЕМ84 10/6 | PCC84  8/- | 8P41 3/6 14/11 | X41 ..15/-|OC22 . .28/- 
1U4 10/6 | 6F1 .. 27/2; 10С1 13/- | ЗОСІ 8/- 23/10 | EBC81 8/- | EF39 .. 5/6 | EM85 17/8 | POC85 9/6 8P61 .. 3/6} UCC85 8/- | X61 ..12/8|0C23 ..87]- 
105 .. 6/- | 688660 7/- | 10C2 27/9 | З0Е5 6j- H35 EBF80 9/- | EF40 ..15/- | ЕМЗ1 53/- | POC88 18/-| 3U25 ..27/2 | UCF80 17/- | X63 .. 9/-|0C26 ..25/– 
2D21 15/-|6F13 11/6 | 1081 27/2 | 30FL1 10/- 23/10 | EBF83 14/3 EF41.. 9/- | EYS31  9/-| PCC89 11/6 | T41 9/- | UCH21 X65 ..12/6|0С28 ..25/- 
2X2 .. 4/6 | 6F23 10/6 | 1089 11/6 | 30L1 8/- | CL33 10/9 | EBF89 9/6 | ЕР42. 10/6 | EY83 17/- | POF80 8/- | TDD4 12/6 23/10 | Х66 ..19/6! ОСЗБ ..25/8 
3A4 .. 8/-| 6F24 19/6 | 10Р1З 15/- | 30115 11/6, CV63 10/6 | ЕВІЛ 30/6| EPSO(A) 7/- | EY8G 9/- | POFs2 10/6 | TP22 15/- | UCH42 9/6) X76M 14/-/OC44 11]1/- 
ЗАБ .. 10/6 | 6F33 7/6, 10Р14 19/9 | 3004 12/- | СҮ1 19/1 | EBL21 EFKE) 5/- | EZ40 .. 7/- | PCF84 17/- | TP25 ..15/-| UCH81 9/6 X78  23/10|OC45 . .10/- 
3B7 ..12/6| 6H0 .. 3/- | 12A6 5/-|30P12 7/6 | СҮЗ 11/- 23/10 | EF54 Na EZ4l.. 7/- | PCF86 15/-| TY86F 13/7| UCL82 11/6 | X79 23/10! ОСб5 ..22/6 
3D6 .. 5]-16J5 .. 5/|-| 124C8 15/8 | 30PL1 10/6} D1 3/- L31 EFB5 23/10 | EZ80 .. 7/- | PCL82 10/-| (12/14 S/6| UCL83 19/9 | XD(1.5) 8/6| OC66 . .25/- 
3Q4 .. 7/6|6J6 .. 5/6| 12AD6 17/8 | 30PL1313/6 | 015 10/6 10 | EF73..10/8| EZ81 .. 7/- | PCL83 10/6 U16 ..10/-| UF41.. 9/-| XFG1 18/510С70.. 6/6 
30007 9/6 | 6770 .. 6/- | 12АЕб 14/3/3545 21/9 | DAF91 6/-| EC52 5/6 | EF80.. 6/- | FC4 ..15/- | PCL84 12/6 | 018/20 38/6 | UF42 "19/8 XFY12 9/8|OC71.. 6/6 
384 .. 7|-| 6K7G.. 5/- | 12AH8 12/6| 35L6GT 9/6| DAF96 8/8 | EC54 6/-| ЕЕЗ5.. 6/- | 0050  41/0| PCL85 17/- | U19 ..48;- | UF80 10/6 | XFY34 18/-|OC72 .. 8/- 
3V4 .. 7J8| 6K8G 6/6 | 12AT6 7/6 35W4 7/6 DD41 14/3| EC70 12/8 | EF86 ..10/6 | GZ30 ..9/- | PCL86 17/- | 022 .. 8/- | UF85 9/- | XH(1.5) 6/8|OC73 ..16/- 
5RAGY 17/6 | 8K25 20/5 | 12AV6 13/-| 3523 19/1 | DET25 7/6| ЕС81 27/68 | EF89.. 9/- | 0732 10/-| PEN25 4/6| U24 ..30/7 | UF86  18/4| Y63 .. 7/6|0C75 .. 8]- 
5U4G —8/6| 6L1  23/10| 12BA6 8/- |35Z4G'T 8/-| DF66 15/- | ЕС92 13/7 | EF91.. 4/6 | GZ33 90/5 | PEN45 19/6 | 025 ..18/5 | UF89 9/-| Z66 ..17/6| OC77 . .15/- 
5V4G 10/- 616868 — 8/-| 12BE6 98/- | 35750Т 9/- | DF96 8/6| ECC32 5/6 | EF92.. 4/6 | GZ34 ..14/- | PEN46 7/6 | U26 ..10/- | UL4I .. 9/- OC78 .. 8j- 
БҮЗ .. 6/6|6L7GT 7/6 | 12BH7 21/9 | 43 .10j-| DF97 9/- | ECC33 8/6 | EF97 ..13/7 | HL2 .. 7/6| PL33 ..19/9 | 031 .. 9/6| 0144 27/2| MIDGET |OC8l.. 8/- 
573 ..20/5 6L18  13/-| 12J7GT 9/6 | 5065 10/- | DH63  6/6| ECC34 25/2| EF98 ..13/7 | HN309 25/2| PL36 ..12/- | 033 ..27/2| 0146 14/6 SILICONE |OCl39 24/- 
524 .. 9/- 6119 23/10 12K5 18/4 | 60L6GT 9/6| 08976 5/- | ECC35 8/6| EF183 19/1 | HVR2 20/-| PL38 ..27/2| 035 ..27/2| UL84 8/6 CTI ОС170 13/6 
6А8 .. 9|-| 6LD20 18/4, 12K7GT 5/6| 533KU 20/5 | DH77 7/- | ECC40 EF184 12/6 | HVR2A 6/- | PL81..10/8| U37 ..27/2| UM4 17/8 RECTI- [ості 14/6 
ВАС? .. 4/-| 6N7 8/- | 12K8 14/-|72 .... 4/6} DK40 21/9 23/10 | EK32 8/6 | КТ2 .. 5/- | PL82 .. 7/6| O45 ..13/6| UM34 17/8 FIERS 0С200 18/6 
6AG5 5/6|6P26 20/5 | 12Q7GT 5/- 6/6|DK91 6/6| ECCS 6/-|EL32 5/- | KT33C 10/- | PL83 `. 9/- | U50 6/6 | UM80 15/8 | two In series |OC203 24/- 
GAG?  "7|6|6P28  27/2| 198A7 8/6/80 . 8J-| DK92. 9/-| ECC82 6/6 | EL33 12/6 | KT36 30/7| PL84 13/-| 052 .. 6/6| URIC 19/1 give 240 у. | ОСРТІ 29/6 
6AKB  8/- | 6Q7G 8/6) 128C7 8/6 83 15/- | ОК98 8/6| ECC83 7/6|EL34 15/-| KT41 23/10 | PL820 19/1| 076 6/- | UUB 20/5 | at t amp. ХА101 9/- 
6AQ5 7/6|8R7G_ 10/- | 128K7 6/- | 85A2 ..16/- | DL66 17/6 | ECC84 9/-|EL37 25/9 | KT44 12/6|PX4 10/6 10107: = 008 ..27/2 10/6 M ХА102 10/- 
6AT6 7/- | GBATGT 8/6 | 128Q7 11/8 90AG  67/6| DL68 15/-| ECC85 8/6 ELS8 27/2 KT61 12/8| PY31 17/-| U191 ..17/- | UU9 .. 7/6 | 10/9 ea. No! yaigg 15/- 
8AU6 10/- | 68C7 7/6 | 1487 28/6 90AV 67/6] DL92 7/-| ECC88 18/-| ELAl  9/- | KT63 7/- | PY32 12/6 | 0981. 20/5) UYIN 19/1} larger than|XA104 18/- 
6AV6  13/-(68L7GT 6/6! 1274 10/6: 90C1  16/-' DL94 7/6! ECF80 10/6 | EL42 10/61 KT66 15/-! PYRO.. 7/6! U282 ..23/2| UY21 17/- |2 гезівіогі: ХВ102 6/- 


"Terms ө: business—Cash with order or C.O.D. only. 
Post/Packing charges 6d. per item. Orders over £3 post 
free. C.O.D. 2/6 extra. Any parcel insured against 
damage In transit for 6d, extra. We are open for personal 
ahoppers. Mon-Fri. 8.30-5.30. Bats, 8.30-1 p.m. 


volume controls, 


with terms of business, price 


Complete catalogue of valves, 
electrolytic, 
diodes, Hivac miniature valves. 


holders, metal rectitiera, 
transistors, germanium 
resistors, and condensers, 
ва. 


All valves boxed, fully guaranteed, and new manu- 
facturers' stock or government stores surplus. 
First-grade goods only, no seconds or rejects. 
eugulre for any type not Ilsted. S.A.E. please. 


Please 


EXPORT ONLY 
PROMPT deliverles Mobile V.H.F. Radio Telephones. Frequency ranges on five bands 
(1) 38-44 Ме/з. (2) 65-78 Mc/s, (3) 78-100 Mc/s, (4) 118-132 Mc/s, (5) 156-174 Mejs. Е.Е. 
output 10 watts. A.M. Single Channel, crystal controlled. To operate from 6 v., 12 v. or 
Mains supply sources. Reconditioned with same us new guarantee. Prices from £55 per 
complete station FOB U.K. Port, as illustrated. 


GANERALLY A/ALLABLS 
я Radio Transmitters 1} to 20 Mejs., 


300-w atte phone output also геше сонан dnd 


Collins 18Q (TCS Series) Radio Telephones 11-12 Mc/s 4-channels 25 watts. 
Wireless Sets. Nos. 19, 22, 31. 38, 62 and 68, and spares. 

Aerial masts. Telescapic Steel 20ft, and 34ft. 
Field Telephones. D. Mk. V, ” F,” “J,” "Н," 
100-Line— portable. 
Carrier Telephony Systems. 
V.F. Telegraphy Systems. 
Terminals AN/FGC-1C. 
Rectifiers. Charging Sets 6/12 volt 15 amp. new, £19. 
230 volts mains. 

D.C. Supply 24-voit 50 amp., new, £35. 200/240 V, mains. D.C. Supply 80-130 volts 0.7 
amps. new, £5. 200/240 V. mains, 

Aircraft Radio Compasses. Distance Measuring Equipment, and also 10-Channel V.H.F. 
Radio Telephones. 


R. GILFILLAN & CO. LTD. 
NATIONAL PROVINCIAL BANK CHAMBERS 
29 SOUTH STREET, WORTHING, SUSSEX 
Tel.: Worthing 8719 & 30181 


"Т," and ЕЕЗ. Switchboards 10-Line to 


1 +1 and 1 + 4 Carrier Terminals and Repeaters. 
Speech + Duplex, 3 and 6 channe! Duplex Radio Teletype 


Mains supply —115 volts and/or 


The first comprehensive survey 


Transmission 
Reception 
Servicing 


OLOUR 
TELEVISION 


N.T.S.C. System, Principles and Practice 


P. S. Carnt, B.Sc. (Eng.), А.С.С.!. A.M.IE.E., and 
С. B. Townsend, B.Sc., F.lnst.P., M.IE.E., A.K.C. 


A comprehensive survey of the British adaptation of 
the American N.T.S.C. system. Introductory chapters 
enable the reader to understand the principles of 
colour measurement and the behaviour of the human 
eye in relation to colour reception. Most aspects of 
the transmission and reception of colour signals are 
discussed. For the service engineer, chapters on fault 
finding have been included. Block diagrams, which 
are given as well as full circuits, explain the connection 
between the various component units. 


85s. net by post 87s. 3d. 487pp. illustrated 
from leading booksellers 


Published for “Wireless World" by ILIFFE Books Ltd. 
DORSET HOUSE STAMFORD STREET LONDON S.E.I 
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£27-10-0 


ex Warehouse 


80 - WAY 


REVOLUTIONARY 


AERIAL 
MASTS 


IMPROVED TYPE 50 Mk.II 
36ft. HIGH 


Kits comprise—six 2łln. dla. 
Tubular Bteel Sections of 6ft. 
length, top-section and base 
Pickets, Guys and Fittings. 
YOU can 
normally 
Ófor a fraction of Из cost. 


expensive MABT 


able) wooden carrying easc. 
The MAST Is 
larly suitable to take 
aerials for Tx, Rx. 
F.M. and TV (especially 


overacis. Extra ft. 
sections can be supplied 


at 17/6 per 
£9.10.0 only 77; 


U.S.A. Type 451i. TELECOM. AERIAL MAST. 

(7 sections, 6ft. 8in. x 2łin., guys, etc.). This entirely 
complete set in carrying case 19} Gns. Carr. 17/6. 
Or 2 sets for £25. Carr. extra. British manufacture 
only. 

Limited Quantity 38FT. TELESCOPIC MASTS. 
Finest quality brass. Non-rusting. Base diameter 
2}in. Complete with hand-winding winch for easy, 
rapid extension; and cable-wire bracing stays. One of 
the best sanata ever produced. Winds down to 9ft. 
£35 each, Carr. £1/10/-. 


UNIT 


by S.T.C. 
Normal cost over £100 


Essential equipment for 
Electronic Engineering, 


Research Laboratories, 
Schools. Ideal for 
battery charging, etc. 


Guaranteed for 20 amps. 
Output: D.C. Variable 
up to 20 amps. and 24 v. 
or trickle charge 125/ 
350/700 ampere hours. 
Input: A.C. 100/260 v. 
45/65 cycles. 

Size: l6 x 24 x 32in. 
high. 

In attractive Grey 
Cabinet. 


ONLY 


H 


m*-p»to*? 


— —- 
- 


CONSTANT VOLTAGE 


TRANSFORMERS 
Ж FERRANTI 7j-KVA MOVING COIL 


Bulk Buying means DELVERY EX-STOCK LOWEST PRICES 


HEAVY DUTY 20 AMP. L.T. SUPPLY | VARIABLE TRANSFORMERS 


DELIVERED BY RETURN. 


| QUANTITIES UP TO 
NEW AND BOXED. 


Brand New 


MINIATURE PLUG and SOCKET 


Manufacturers: 


LIMITED STOCKS— £5 
(a) Precision-made silver plated connectors. 
(b) All wiring points numbered. 

(c) Revolutionary design in solid bakelite 


(d) 


LATEST minlature 


Output: (1.3 kVA.). 
100 Completely Variable 
0 to 260 volts 5 amps. 
Input: ‘230 
50/60. 

A SHROUDED 
FULLY 
VARIABLE 
TRANSFORMER 
FOR BENCH ОҢА 
PANEL 
MOUNTING. 
Size: approx. 6in. 

cube. 
Weight: 
131ь. 
PRICE: 
RIDICULOUS 
ONLY 


5 amps. 


£9-0-0 


10 amps. 


£18-5-0 


20 amps. 


£32-10-0 


volts, 


approx. 


G.E.C. 


PER PAIR 


moulding. 

Chassis mounting socket and cable 
mounted plug (metal housing supplied)— 
ideal for computor programming con- 
trol equipment on any design requiring 
up to 80 plug and socket connections 
where space is restricted. 


WALKIE TALKIE 


“88” sets—just released 
‘by Ministry of Supply. 
œ; Produced to exacting specifi- 


stabilised output voltage in the range 200-250 v. 


Plug-board tappings. 


voltage is constant with +4% at all loads О to 


The selected output 


cations by leading 
manufacturers 


purchase — this 


Please add £1 for (return- 


particu. 


COMMERCIAL) and 


section. 


(м.О.) COMPANY 


30/373 amps. when the supply voltage is varying 


over the range +8% to —12%. 


ж Frequency compensated 45-55 and 54-66 c/s. 


ж Excellent output. wave-form. 
* Сап be used as a variable transformer. 
Жж Unused. 


A.C. MAINS STABILISER. 


Complete with spares and instruc- 
tion book at a fraction of the normal cost. 


ONLY 


£65 


COMPLETE 
WITH CRY- 
STALS. 
Accessories 
can be supplied to 
order at extra cost, 


тилоо: 
MANO эст 


This Transmitter/Re- 
ceiver weighs only 5jilb. 
rex) and measures 
lin. x Shin. x 9iin. It is a 
4 frequency channel set, crystal 
controlled, 38- 40/40-42Mc/s., and 


E. K. Cole 


operates from a Standard Dry Battery—HT/LT. 
90v./1.3v. (Ie. Ever Ready/Berec В 1538). 14 of the 


current series of B7G valves 
1-3A4, 6-IL4, 4-IT4, 1-155, 2-1A3. 


are employed: 


Special quotations for quantities up to 3,000 sets. 


Dept.(Ww2a), IRONGATE WHARF ROAD, PRAED STREET, LONDON W.2 


PADDINGTON 22311213 


—— 
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Wi/kinsons Œ 
NEW STOCKS OF METERS 


A.C. rectifier type 31in. 
moving coil—flush round 


MICROAMMETERS & VOLTMETERS 


Best Makes ж Delivery off the shelf xk Send for lists 
Selection from our other stocks 


F.3.2. Size Typ? Prica 

100 Microamp 3tin. MC/FR 80/- 

50 Microamp 21in. MC/FR 15/- 

250 Мїсгоатр 2hin, MC/PR 40/- 

500 Microamp 2tin. MC/FR 37/6 

1 Milliamp 2hin. MC/FR 35/— 

2 Milliamp 2jin, MC/FR 25/~ 

100 Mitliamp hin. MC/FR 25j- 

1 Ampere Фп. MC/FR 35/- 

3 Ampere 2hin MC/FR 35/~ 

5 Ampere 2hin MC/FR 35/- 

10 Ampere 2iin. MC/FR 35/- 

20 Volts 2lin. MC/FR 35/- 

30 Volts 2jin. MC/FR 35/- 

40 Volts 2lin, MC/FR 35/- 

500 Microamp 2in. MC/FR 25/- 

1 Milliamp 2in. MC/FR 27/6 

5 Milliamp 2in. MC/FR 27/6 

10 Milliamp 2in. MC/FR 27/6 

20 Volts 2in. MC/FR 27/6 

30 Volts 2in. MC/FR 27/6 

40 Volts Zin. MC/FR 27/6 

15 Amps 2in. MC/FR 15/- 

3 Amps 2in. MC/FS 27/6 

New Taylor pocket-size 5 Gn Zn. MC/FS 216 
Multimeter Mode! 1274, 20-0-80 Amps zin. MC/FR 17/6 
20,000 ohms per volt, 50-0-50 Amps 2in. MC/FS 17/6 
20 megobms, 20 ranges 25 Amps D.C. 23іп. MI/FR 7/6 
A.C. & D.C, 210. Post 2/6 300 Volts A.C. 2łin. MI/FR 25/- 


Post 2/- on all meters 
A.C. MOVING IRON METERS 4IN. Suitable for flush or projection fitting. 
Matching types 600 volts £5/10/-; 50 amps. £3/10/-. post 4/-. 
WEE MEGGER. 500 volt. In leather carrying case, £14/10/-. post 4/-. 
FREQUENCY METERS. 45-35 cycles per second, 230 volts, Gin. dia. Flush 
Round. Brand new in maker's box, £19/12/- post 4/-. 
PORTABLE VOLTMETER. 0-160 voits A.C./D.C., accuracy within 2%, 
8in, mirror scale, knife pointer, in polished case. A precision moving iron 
instrument at a very low price, £4/19/6, post 4/-. 
PORTABLE AMMETER. 0-3 amp. A.C./D.C. 3in. scale tn case 25/-, post 2/6 
AMMETER. 0-3 amps. D.C. by Turner MC/FR, біп. 90/-, post 3/-. 
MICROAMMETER. 250 F.S.D. 3}in. Е.К. Sangamo Mod. S37 Scaled 
for valve voitmeter. Circuit available free, 55/-, post 2/-. 


RELAYS Р.О. TYPE 3000 


Built to your own specification 
Keen Prices 

Quick Delivery 

_ Contacts up to 8-Changeover 


) MINIATURE RELAYS 


S.T.C. and G E.C. Sealed 
Siemens High Speed Sealed 7000 2C. 418460 19/6 
2.2Q + 2.20 H96A 15/6 2,5000 1mHD  418)EE 22/6 
5000 + 5000 H96D 22/6 1800 2m2b М1087 19/6 
17009 + 17000 H96E 25]- 6700 4СО. M1092 21/6 
Siemens High Speed Open 6700 2m2b М1095 2116 
100‹›-+ 1000 H85N 15/- 2,5000 1С.0. M1022 22/6 
10000 + 1000 H95A 17/6 5,0000 С.О. M1052 25/- 


9 С.О. 
Comprehensive range avallable írom stock. 


RELAYS MAGNETIC SOLENOID OPERATED 


24 volts D.C. 4 make and 4 break 10 amp. contacts. 5C/3944. Brand 
new, complete with dust cover, 12/6 each, post 2/-. 

BARTLETT ELECTRIC DRYING OVENS. Internal dimensions 20in. x 
20in. x 20іп. 230 volt A.C. with adjustable thermostat giving automatic 
temperature control. Temperatures up to 160° Cent, shown on ^uilt-in 
gauge. Rotary on/off switch with pilot lamp. Brand new, £40, carriage 20/.. 


HEADPHONES. High resistance 4,0000 with cords, 17/6, post 2/-. 


њазм: ALL vANuUrAvTUKERa. 

| ONE HOLE FIXING SWITCHES. Single- 
pole double-throw 3 amp., 250 volts А.С. 
1/6 each; 12/- doz.; £37/10/- per 1,000. 
Ask for quotation for 5,000 or upwards. 
100,000 available from stock now! 
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Damme tte че, 04б A IM Аца spedailig DOLu Ways Оп a iur- 
core cable. Carnes the vuice loudly and clearly over any distance. Two 
handsets are supplied as illus and the set is comp. with Pushes, Buzzers, 
Battery, Plugs and Sockets, Suitable 4-core PVC cable 10d. per yd. Price 
75/- set, post 4/-. 

TELEPHONE SET TYPE “ К.” The most compact telephone set available 
as the 4}in, flat battery and buzzer is built-in to the hand instrument. 
Ringing and speaking both ways on twin wire. Instrument is complete with 
5ft. flex. Easily hangs on the wall. Set of two instruments, £5/10/-, post 
4/-. Two core flex, 3d. yard. 
RACKs—POS3T OFFICE STANDARD. 0. 
drilled tor 19in. panels, heavy angle base. 
SELENIUM METAL RECTIFIERS FULL WAVE BRIDGE 


NN 


high with U-channe! sides 


12 Volts 1 Amp. 8/6 each 24 Volts 1 Amp 13/- each 
12 Volts 2 Amps 13/6 each 24 Volts 2 Amps ... 24/— each 
12 Volts 3 Amps 16/6 each 24 Volts 3 Amps ... 28/- each 
12 Volts 4 Amps 20|- each 24 Volts 4 Amps 36/- each 
12 Volts 6 Amps 22/6 each 24 Volts 8 Amps 55/- each 


WESTALITE BATTERY CHARGERS. Made by Westinghouse (type 
BC14-6/40). Input 200/250 v. A.C. will charge 6-volt or 12-volt batteries 
at 0/40 amps. Coarse control switch with eight positions and fine 
control switch with four positions including “off. Built-in 0/50 
ammeter. Fused А.С, and D.C., grey enamel finish, dimensions 24in. x 
14іп. х 13in. £45 each. Carriage 20/-. 


m à —үє— 
15 AMP. BATTERY CHARGER (Westinghouse Type B.C.3) will charge 
three lead acid cells at 15 amps Input 200/250 volts, 50 cycles A.C. Charging 
current is regulated by four-position switch and variable resistance for fine 
control. Fitted with 0/20 ammeter, rotary on/off switch and rewirable 
fuses. This first-class instrument at the bargain price of £15, carriage 15/-. 
RECTIFIER UNIT RA-63-B Input 105/125 Volts A.C. Output 12 volts 
5 amp. D.C. In neat crackle finish case with circuit breaker, reverse current 
relay, with 3-way switch, “ Trickle charge,” '* Off,” '' High Charge." This 
Brand New American unit is offered at only £5/10/0, carriage 5/-. Can be 
used from 230 volt mains if an auto-transformer is fitted. 

BULKHEAD FITTING. 9in. diam.; flat tripod type, suitable for lamps up to 
100 watt, complete with pushbar switch lampholder, 17/6, post 3/3. 


RESISTORS EX STOCK IN QUANTITY. WERE WOUND, HIGH 
STABILITY GARBON, ETC. BEST MAKES AT LOWEST PRICES 
ALSO POTENTIOMETERS AND CONDENSERS AVAILABLE 


MAZING OFFER! 
POWERFUL 6-12 .DC 


WONDERFUL VALUE, 
ONLY 15/6. Ро 1/3. 


— Seis Weighs only two ounces. 
\у моток5. 299 cpm Reese 
A switch. Free length ot 


polythene drive. 


VACUUM PUMP AND COMPRESSOR. Edwards um IV, jin. shaft, com- 
plete with flywheel, couplings, oil and filter union, £6/10/-, post 6/-. 


ELECTRO MAGNETIC COUNTERS 


Large size as illustrated, 2-6 volts 
D.C., or 75-120 volts D.C. 15/-. 


HIGH SPEED TYPE 


1x1x3iin. operating from 100-120 
volts D.C. Сой resistance 2,300 
ohms. Ten counts per sec. Type 100B 
35/- each, post 2/-. 


Countinz 
up to 9999 


LOUDSPEAKER BARGAINS. AXIOM 150 dual cone 12in., 15 watts 15 ohms. 
Fully dustproof, £7/19/6, carr. 7/6. ELAC біп. round, 3 ohms, 11/6, post 9/-. 
PYE LOUDSPEAKERS. Made for the PCR2 receiver, 10in. Portable. 3 
ohms. Built into wooden carrying case and complete with 45ft. waterproof 
flex and jack plug, 50/-, carr. 7/6. 

FANS INDUSTRIAL TYPE. 230/240 volt А.С, Capacitor, Motor lin. 
blades, adjustable louvres, filter. Ideal for paint shop, £20, carr. 25/-, 
AIR BLOWER powered by a 230 v. A.C. motor, 15in. fan. Volume of 
free air at max. r.p.m. is 1,250 cu. ft. per min. At maximum efficiency 
900 cu. ft. per min. Brand new, £25, carriage 30/-. 
MINIATURE BUZZERS. 12 v. with adjustable tone. 
volts, 7/6, post 0d. 


L. WILKINSON (CROYDON) LTD. 
I9 LANSDOWNE RD. CROYDON SURREY 


Phone: CRO 0839 Grams: WILCO CROYDON 


Operates well on 6 
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RADIO CLEARANCE LTD. 


TRADE ENQUIRIES 27 TOTTENHAM COURT RD., LONDON, М.І. Telephone: MUSEUM 9188 
INVITED The oldest Component Specialists in the Trade EST. 30 YRS. 
FR AS ES gm PRG FP 


quotations oso бирд TM 
IN THE HOME, IN THE CAR, BY THE SEA, IN FIELDS AFAR, THE T 4 
"CONTESSA" 


IS VOTED BEST OF ALL 


A really remarkable 2-Band 6-Transistor Superhet Kit—25,000 
satisfied customers and still in huge demand. 


The Contessa is the professional looking set with the professional 
performance. 


Study these brilliant features which cannot be found in any other kit— 


@ Waveband coverage of 530 kc/s to 1,620 kc/s and 160 kc/s to @ Double tuned IF transformers for maximum gain and knife- 


270 ke/s. edged selectivity. 
@ Assured reception of at least a dozen stations in daylight! @ Fully drilled printed circuit panel marked with component 
@ Large clearly-calibrated station-named dial. numbers. 
@ Internal high-gain Ferrox aerial. @ The two-colour case measures 10 x 7{ x 3{їп. and weighs 
@ 5:1 ratio slow motion tuning. approx. 4 Ibs. when assembled. 
@ Fitted with the latest 12,000-line high-flux loudspeaker. @ Battery lasts 4 months with normal usage.. 
@ Power of 410 milliwatts from the single-ended push-pull final @ Book supplied with detalled assembly instructions, diagrams 
stage. and circuitry. 
@ Specially designed aerial matching coil for use in a CAR. @ Anyone can build this set—everything supplied, just a solder- 
@ Only first-grade fully-guaranteed matched transistors and ing iron required. 


diodes are used. 


Inclusive price for all associated components, cabinet and battery. complete in every detail: 
Or our BUY AS YOU BUILD SCHEME, any parts sold separately. 
Send for comprehensive descriptive Manual and Parts List, 3/6 post free. 


£10:19:6 


plus 3/6 P. Pkg. 


ee ee ele el 


м WINS WIAA Sf ew f Sf fS wr 
AND NOW THIS IS WHAT YOU HAVE BEEN EAGERLY WAITING 


~The “CAPRI"! 


A miniature pocket transistor kit that REALLY works, retaining the most attractive 
features of the famous ‘‘ Contessa." Six first grade Mullard transistors plus diode are em- 
ployed in a highly sensitive superhet MW and pre-set LW circuit embodying the most 
modern design practices. A special 2iin. high gauss loudspeaker provides surprising volume and a personal earpiece 
socket is also available. An attractive two-tone plastic case is supplied in two colours—ivory/red or ivory/blue, the 
full constructional details being furnished with each set of parts. The total measurements of the Capri are 
41 x 22 x Hin. 

SEE AND HEAR A WORKING MODEL TODAY 


Inclusive price for all associated components, case and constructional £7:10:0 
data, complete in every detail, or our BUY AS YOU BUILD Scheme, e e 
ANY PARTS SOLD SEPARATELY (9 volt battery 2/6 extra). plus 2/- P. Pkg. 


STAMPED AND ADDRESSED ENVELOPE with any enquiry please. But regret no lists or catalogues—our stocks move too quickly! 
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES 


TERMS OF BUSINESS: CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/- 


100 v Line or 
1. 4, 16 Q Outputs 


AMPERIAL 


BRITAIN’S MOST VERSATILE TOP QUALITY AMPLIFIER 


Public Address Engineers’ answer to 
QUALITY AND RELIABILITY 


40 Watts 8 Valve 
3 entirely separate inputs (individual EF 86's) for two 
microphones and gram, tape or tuner 


he 95 WT. VERSION All inputs fully mixing, tone contro! on gram. 
E 25 GNS. 


56 
А К. ELECTRONICS. Brotherton, Knottingley, Yorks. 
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WALTER "METROPOLITAN "' 


MAINS / BATTERY 
TAPE RECORDER 


Hi-Fi perfection with enough volume to fill a small hall on 
mains or battery. OUTPUT: 2 WATTS UNDISTORTED. 
Just some of the wonderful features: speed 3} i.p.s. Rev. 
counter, record safe- 

De ; ty button. High 
TAPE RECORDER И > flux 7 x4in. speaker, 
: . magic eye indicator. 

Mixing and Брег. 
imposing. ut- 
puts for ex speak- 

er and amp. Com- 
plete with 5}in. 
tape, spools, 
radio/gram recording 
leads and plugs. Hi- 
Fi microphone and 
instruction book. 
BRAND NEW IN 
MAKER'S SEALED 
CARTONS. LIST PRICE 55 GNS. OUR PRICE 


27 GNS. Carr. & Ins. 15/- ex. 


JASON "ARGUS" TRANSISTOR A.M. 
TUNER for Medium and Long-waves 


Superhet printed circuit, designed for 
use with any tape recorder or amplifier, 
operates from P.P.3 battery which 
lasts for weeks. A very efficient Ferrite с 
rod aerial size 8 x jin. allows for max. 

sensitivity. Continental stations roll in. Housed in wooden 
cabinet size L. 9in., W. 4іп., D. 21in. Supplied in kit form 
with full instructions. £7/10J- or җа, built and tested 

with battery £9. P. & P. 2/6. 


HIGH FIDELITY ULTRA LINEAR 
20 WATT POWER AMPLIFIER 
M Kicps. Printed cir- 


_ With less than 1% 
. | 
il 
cuit design, 5 valves 


total harmonic distor- 
ih == ila i INR T | 
ЛП up cuu 


7 MULLARO TRANSISTORS 


The fre- 
quency response is level 
from 10 cps to 40 
K/cps and full power 
of 20 watts is delivered 
from 20 cps to 20 


E tion and a hum level 
tifiers. The pre-am- 


plifier is of JASON manufacture e 3S “a a | 
and design, using 2-ECC83 valves | ew \o mu ЭШ 


with a six-position selector switch О. S x] 
with the following inputs: (1) OQ O'Ò @* 
Input from а tape recorder, sen- | Ņem- — -ra- 
sitivity 100 mV. (2) Direct con- (“А = = 
nection to tape head with a 5 mV 
sensitivity and correction provided for a tape speed of 7+ 
ip.s. (3) Microphone—ribbon ог m/c type — sensitivity 
5 mV. (4) Radio input: 100 mV sensitivity, impedance 
500 K. (5) Crystal pick-up a high impedance input 
with 100 mV sensitivity. (6) Magnetic pick-up. Imped- 
ance 50 K, sensitivity 5 mV with standard L.P. correction 
curve. Tone controls give 15 dB cut and lift in base 
or treble. This 20-watt amplifier complete with pre-amp. 
giving TRUE TO LIFE REPRODUCTION £21. Carr. 
and ins. 10/-. Full descriptive leaflets available upon request. 


J. E. SEXTON LTD. 


162 GRAYS INN ROAD, 
LONDON W.C.I 


TELEPHONE TERminus 0228 


DrcEMBzn, 1961 


GEE BROS ao LTD 


15, LITTLE NEWPORT ST., LONDON, W.C.2 


Telephone: GERrard 6794/1453 
Adjoining Leicester Square Tube Station Open 9-6 Mon.-Fri. 9-1 Sat. 


QUALITY TEST EQUIPMENT 

EVERSHED & VIGNOLES Series й 
M 500 v. Megger insulation Tester, ud — 
complete with leather case. Condi- 8 
tion as new. #21. (As illus.) AN >| 
EVERSHED & VIGNOLES wee _ 
megger 500 v. Complete with leather tiom 
case, As new, #16, ri s 
EVERSHED & VIGNOLES wee 7 
megger 100 v, 0-20 meg. #5/5/-, = 
EVERSHED AND 5VIGNOLES ya 
MEGGER CIRCUIT TESTER (low а 
reading ohm meter). 2 ranges. 0-3, 
0-30 ohms. Comp with test leads. 
As new. £5/19/6.P. & Р. 3. WAVEMETER CLASS D. Freq. 
—— = band 1,900 Кс/ѕ. to 8,000 Kejs. (158- 
37.5 metres) in two ranges. 1,900 
MA Kejs.-4,000 Kc/s., also 4,000 Kcfs.- 
; 8,000 Ke/s. Supply 6 v. D.C. input. 
Complete with twin crystal, spare 
vibrator, head phones, original in- 
struction manual and transit case. 
As new #5/5/-. 
AVO VALVE DATA MANUAL. 
| Contains a host of information on 
100s of valves including civilian 
equivalents of many service types, 
21}- post free, 


AVO MODEL 7. Latest Ministry re- 
lease of this well-known test instrument. 
Supplying 50 ranges of current, voltage 
and resistance tests, Complete with 
leads and batteries, Ready for use. 
Perfect condition. (As illus.) 


ONLY £l 1/10/0 € A » 


MARCONI SIGNAL СЕМЕ: 
RATOR TYPE ТЕ517-Е/1, Covering 
10-18 Mejs., 33-58 Mc/s.. 150-300 Mc/s. 
in very good condition. Complete 
with full technical data and instructions. 
Unrepeatable at only £12/10/-. Carr, 20/-. 
BRAND NEW CRYSTAL CALIBRATOR No. 10. (Battery 
powered |.4 v. valves). Complete with full working instructions, 
circuit diagram, carrying haversack, connecting 
lead and spare valves. Frequency range: 
y “1.5 to 10 Mc/s. (nomina!) but can actually be 
used up to 30 Mc/s. Weight 51Ь. Size7 x 74x 
4in. As fully described in “ Practical Wire- 
less," Dec. ШТА Pages 691—693. ONLY 
£4/17]6. P. & Р, 2, 

MULLARD BRIDGE. Type GM. 4140/1. 
Mains operated from 100-250 v. A.C. Will 
test resistances from 0.1 ohm to 10 megohms 
and condensers from lOpf to lOmfd. Good 
condition and complete with Inseruction 
booklet, €6/19/6. P. & P. 2/6. 


HELLERMAN TOOL KIT. Type Т.К.3. Contains sleeve expand- 
ing tool, wire stripper, 250 sleeves of assorted sizes. А must for 
every workshop. etc. 32/6. P. & P. |j- 


MINIATURE LEAD ACID ACCUMULATORS 
2 у. 1.5 А.Н. Sizedx і} x lin. Wt. 
approx. iIb., 6/6. 12 v. 0.75 А.Н, 
Size4x3x ljin 
t. approx. 
21Ь. 6. 
BRAND NEW 
AND UNUSED 


NEW AND UNUSED ACCUMULATORS 
12 v. 75 A.H., I5x 8x Ilin., £4/10/-. 
Carr. 8/6. 

12 v. 25 A.H., 10 x 10 x 42in., 45/-. 
Carr. 7/6. 

2 v. l6 A.H., 74 x 4 x 2in., 5/- each. 
P. & P. 2/-. 6 for 24/-. P. & Р. 10J-. 

6 v. 75 А.Н. Ideal for starting or 

storage. 59/6. Carr. 7/6. 

6 v. 20 A.H. (as illus.], comprising 
three 2 v. celluloid-cased cells in 
wooden case. Overall size 5 x 5 x 
7iin., 17/6. P. & P. 3/6. 
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Very acceptable Xmas Present! Order early and avoid the Xmas rush! 
DON'T pues THIS SUPER QUALITY HI-FI 
AMERICAN “ CBS” TAPE 


ERAND NEW & GUARANTEED 
CIP-6 600ft. Ein. Std. Play 13/- 
LP-9 9C0ft. tin. Long Flay 17/6 
CMXP-12 1,200ft. tin. ОЫе. Flay 32/- 
CIP-9 900ft. 53in. Std. Play 16/- 
] LP-12 1,200it. 53іп. Long Play 19/6 
CMXP-18 1 15009. 5jin. Dble. Play 37/- 
CIP-12 1,200ft. Zin. Std. Flay 21/- 
LP-18 1,8009. 7in. Long Play 28/6 
CMXP-24  2,400ft. 7in. ОЫе. Flay 47/- 


m 1,200ft. P.V.C. Guaranteed first quality, on 51" or 7" 
ы spools. 17]6 each. P. ФР. 1[-.(2 sent for 35/-, post paid). 


Many other types available including “Scotch,” " EMI," ‘ BASF,” 


= “Triton,’’ '" Syncrotape," etc. Send s.a.e. for our huge money-saving 
ceo oe ТК-60, 4,000 ey DE entrent 250 10000 ОК. [ literature on Tapes and Accessories. ALL TAPE ORDERS BY RETURN OF POST. 


Resistance: 0-10 К ohms/I-I1 M ohms (by 3 v. interna! battery). Deci- 1 COLLARO "STUDIO" ТАРЕ TRANSCRIPTORS. Brand new 
bels: —20 to +22db, £4. i in original cartons. 3 speeds. 1% 3ł. 73 i.p.s. 3 motors, digital counter, 
MODEL TK.50 1,000 o.p.v. Ranges: D.C. mA:1-250 mA., D.C.and A.C. © ete. Complete with 7in. spools, instructions and fixings. A.C. 200/250 v. 
Volts: 10-250- 500-1, 000 v. Ohms: 0-10 K ohms, 0-100 K ohms. £3/7/6. | operation. SPECIAL PRICE 10 GNS. Carr, paid. 


Que жы» a am cee auum ee с GR, oer m cum n тшш» anum жыз es элшз ee Umen we o cnm ee ao шз шш» m e тз — — — — = me es ee 
SPEAKER BARGAIN!! |! SUPER QUALITY MC DEL "r3 VOLT D.C. AMPLIFIER 


MD.180 5 
сорма IT. I5 cies | HI-Fi DYNAMIC (м/с) | (Parmeko). As new, 15 watt push: 


› Y >. pull output Mike and gram. inputs, 
Axiom 300. Brand new in | MICROPHONE | tapped output transformer, £9/19/6 
origiral packing. Few only! 


SPECIALPRICE £10 ONLY. | | with built-in transformer 
P. & P. 3/6. | 200 ohm or 50 К. impedance 


POCKET TEST METER 
MODEL ст.зоо 


20.000 O.P.V. 


A pocket size individual circuit gs . | 
Complete with test leads. Ranges: D.C., | 


Volts: 0-2.5-10-50-250 .500-5.000 v. 

А.С. Volts 0-10-50-250-500-1,000 
(10,000 o.p.v.). 

D.C. Current: 0-0.05-5-50-500 mA. 
Resistance: 0-I2K-120K-I.2M-12M ohms 
(by 2 1.5 v. internal batteries). 

Decibels: — 20 to +62db. 

Size: 54 x 14 x 34іп. 


Also available: 


| Carr. 10/6. (Hand microphone tor 
above 30/- extra.) 

l 50. WA EX-GOVT. AMPLI- 
| FIER. Туре lll with 4KT66's In 


paralleled push-pull. Standard 
= — QUTSTANDING У VALUE — POST | FREE __ (State imp. read.) — 200-250 v. A.C. input. Output 


imped. 600 ohms line. High imp. 

| CRYSTAL MICROPHONE (М еа, and mike input. Bas koari 
| MODEL BM.3 oy ay control fitted. Quality amplifier 
Three-way mike for hand, desk or housed in strong metal case ready 

| floor stand use. Response t00- for use. Terrific performance. 


8,000 суз. itivity — £25. Carr £l. 
Length in. 2 uw Cn. OUTSTANDING TELEFUNKEN STEREO 


Supplied with neck band, lead and VALUE AT HI-FI AMPLIFIER 
standard jack plug. ONLY 39! 6 Е 110/250 v. А.С. input. 5 watt un- 
Terrific performance! P. & P. 2]-. 


Suitable for hand or stand use 
SUPER Чои EFT LEAD | Complete with screened lead. £4. 15 К, 
KIT No. 


distorted output (10 watts nominal) 
Also available: MD.170. Similar in design to EM.3 tut moving coil | size 12 x 9 x 2in., weight 9lb., 


E di 1 4 illustrated teaflet available, our 
mor in transformer. Guaranteed. Outstanding value. £4/7/6, i cho ӘЛЕ Gu C 
Comprises leads and prods. Eng- | TELESCOPIC FLOOR STAND. HEAVY 9in. dome chromium VERDIK QUALITY TEN 
lish and Continental type plugs, | base, chromium stand with screw top. Extends to approx. 6ft. Suitable AMPLIFIER & PRE-AMP 


A truly High 
Fidelity Ultra- 
Linear Ampli- 
fier with a 
push-pull) out- 
put of 10 watts 
and incorpor- 
ating negative 
feedback. Pro- 
vision for Tun- 
er, also bars 
and treble con- 
iro and 5- 
position selec- 


spade terminals and crocodile clips. 11 for or above r mikes, etc., #2/10/-. Carr. Siz nn = 


ee Fost pala, 10) J- | "BAKERS “SELHURST” SPEAKERS | 
“Sin. VISCOUNT Secor rice ns: ohms at 400 c.p.s., 35 | 
Р.О. watts. Flux density 18.000. CUR PRI 

GP E poem “lin. P.M. HEAVY DUTY." 15 ohms, 15 watts, 30-14,000 c.p.s. і 
tl st Ыра; OUR PRICE £4/10/-. 2 

DA Тык лаң эз жойо d “SUPER HI-FI 25.'' 121п., 15 ohms, 25 watts. 25-20,000 cp.s. Flux | 

€3/10/-. Carr. (5/5 density 17,600. OUR PRICE #9/9/- 
éft. Channel uprights £5. | ALL BI BRAND NEW. _Full descriptive s specification available. 25. А. Е і 
Сагг. 15/-. 


FULLY TRANSISTORISED PORTABLE HI-FI | 
TRANSFORMERS AMPLIFIER MODEL JTM.12 Dii m 
RCA PLATE TRANSFORMERS 


А completely tran- і Radio Таре and L.P. 
190 to 250 v. primary. 50-60 


| 
І 
| 
[ 
| 
і 
| sistorised Hi-Fi and Standard Record- 
cycles. Secondary 1,500-0-1,500 | 
| 
| 
| 
| 
| 
l 


Amplifier { ings. Finished in an attractive grey/green 
or 2,000-0-2,000 at 500 milliamps. powere stove enamel. Brand new, fully guaranteed. 
Brand new and boxed. £6/10/-. 


by 8 1.5 v. | Original cost 23 gns.£14,19.6 r- & Р. 2/6. 
L.T. TRANSFORMERS for Bat- 


dry bat. [4 <= = —— чч ee ee ee ee a 
1 е 5 

tery Chargers, etc. АН Pri. teries o BMALL MOBILE RE-ENTRANT LOUD 

200/250 v. Tapped 50 cycles. 


any 12 v. HAILER. 15 watts. 15 ohms. TONS 
D.C. ex- Тїп. dia, 7in. long. As new £5/10/-. 

Type 0488. Sec. 24, 30, 36 v. 5/-. 

6 amps. 4 x 4 x Ain. £2/9/6. Type 


ternal sup- 
066A. Sec. 18, 25, 30, 36 v. 8 amps. plv WIHowen 
4 x 4 x Sin. £3/19/6. Type 053A. 


output 12 watts. 
У, t mption. 
Sec. 12, 25, 30 v. 10 amps. 4 x 5 x ягу ee CES e eae 
5іп., Є4]4]-. Carr. 3/6 each. 


Inputs for mike and gram can be used together 

for maximum usefulness. Separate volume con- 
AUTO TRANSFORMERS trols for mike and gram, bass and treble tone controls. Size approx. 
0-110, 205, 225, 245 v. Fully Sin.x | (2 in.x Jin. Ideal for outdoor or indoor use for calling, announcing 


JUST ARRIVED! BEAM PROJECTION 
EXPONENT1IAL HORN. Smaller version 
of nbove. 19in. long, 12in. square flare. 
Complete with mounting bracket. Ideal 
for mobile use. Brand new. &6/10/-. 
Carr. 5/-. 


eNO LOUD HAILERS 


shrd'd. Terminal block connectors. * and entertaining. The only portable Hi-Fi amplifier available at £22 | E > With 180 
Type 063A 500 w., 4 x 5 x Sin., | this special price of only A Re line 
€3/7/6. Carr. 3/6. Type 064A. . Brand new ith ДШ instructions. | hates ДИ 
750 м. 4 x 6 x 5іп., £3/17/6. Carr. г Е Wr Е É r | 
3/6. Type 065A. 1,000 w.4x7x ROTARY “CONVERTERS. 04v v. БС input. 230 v. А.С. output at | + Impedance 
Sin., £4/17/6. Carr. 5/-, 250 warts. With starting switch. New and unused £15. Carr. 7/6. . ohms, 


ROTARY CONVERTER. 24 v. D.C. to 230 v. A.C. 50 с/ѕ., 150 | handling 


к= 
| 
20 і 
FORMER. 230/115 v. 50-60 cycles, | Carr. 7/6 
І 
| 


KV/A „AUTO TRANS- Бү New and unused £8/10/-. Carr. 7/6. Dicto 100 watts £6/19/6. С-сен 

l6. ч . Сош- 

by Jefferies Trans. Co, U.S.A 5 ROTARY CONVERTER.  Ex-Govt. 12 v. D.C. input, 230 v. А.С. nicae g 
Регер: сыйн оп: kah í Carr. 20/- | output 50 cycles at 135 watts. Complete in carrying case with lid. mis 


Voltage contro! sliding resistance, mains switch and 0-300 v. A.C. 


flush t In good condition, €10. Carr. 10/-. | 
FOR BATTERY CHARGERS, [7 чыз Loto i ful E — — — — == E] RE-ENTRANT LOUD HAILERS 


(Ex-Govt) Heavy Duty 20 watts all- 

ETC. | metal 15 ohms. Dia, 15in., length 150. 

6 or 12 v. ta. Sle; 12 v. 2 a. 7/6; T RADIC (approx. good cond., £6/10/- Carr. 
12 v 24 а. 12/6; i2 v. 4 а. 45/-; 10/-. Ditto. Brand new, £8. Carr. 10/-. 
12 v. 6 a. 20/-; 12 v. 10 a. 35/-; Send S.A.E. for comprehensive list of 


24 v. 1 a, 10/-; 24 v. 2 а. 15/-; l 15, LITTLE NEWPORT ST., LONDON, W.C.2 | P.A. equipment for outdoor and 


еа E 24 vs оз. 70 A Telephone : GERrard 6794/1453 {indoor use. 


Sm SELENI NIU? M METAL 


case. "fand ne 27/6. Carr. 4/6. 


pa 
чё 


жышт. 


8 WIRELESS WORLD 


OSCILLOSCOPE 


FOR D.C. & AC. 
APPLICATIONS 


Engineered to precision standards, this high-grade 
instrument is made available at the lowest 
possible price, incorporating the essential features 
usually associated with luxury instruments, 
This '* SCOPE ” will appeal particularly to Bervice 
Engineers and Amateurs. A high gain, extremely 
stable diferential Y-Amplifier (30 mV/C.M.). 
Provides ample sensitivity with A.C. or D.C. 
inputs. Especially suitable for measurement 
of transistor operating conditions where main- 
tenance of D.C. Іеусів ів of paramount importance. 
Push-Pull X amplifier; Flyback suppression; 
Internal Time base Scan Waveform available for 
external use; pulse/output available for checking 

е T.V. Line O/P Transformers, etc. provision for 
external X 1/2 and CRT. Brightness Modulation. A.C. malns 900/950 v. £15/15/- 
plus P. « P. 8/- or 30/- deposit, plus P. & P. 8/- and 12 monthly payments of 26/6. 

FULL 12 MONTHS’ GUARANTEE INCLUDING VALVES AND TUBE. 


ALIGNMENT ANALYSER TYPE МС12 


AC, MAINS 200/250 volts. Provides:— 
“ WOBBULATOR " SWEPT FREQUENCY 
OPERATION, for FM/TV alignment linear 
frequency sweep up to 12 Mc/s. From 
400  Kc/s—80 Me/s. CAPACITANCE 
MEASUREMENT. Two ranges provided 
0-60 pf. and 0-120 pf. SPECIAL FACIL- 
ITY enables true resonant frequency oí апу 
tuned circuit I.F, transformer, etc., to be 
rapidly determined. Cash price £6/19/6 and 
5/6 P. & P. Н.Р. terms 25/- deposit and 5/6 
P. & P. and 6 monthly payments of 21/6. 


CHANNEL TUNER 


Will tune to all Band I and Band III 
stations. BRAND NEW by íamous 
manufacturer. Complete with P.C.C. 
84 and P.C.F, 80 valves (in series). 
І.Е. 16-19 or 33-38. Also can be modi- 
fled as an aerial converter (instructions 
supplied), 

Complete with knobs. 


32/6 Plus 4/- P. & P. 
HEATER TRANSFORMER 


To suit the above, 200-250 v. 6/- plua 2/- P. & P. 


B.S.R. MONARCH UAS with FUL-FI HEAD 


4-speed plays 10 records 19in., IOin. or Tin, at 16, 33, 

45 or 78 r.p.m. Intermixes 7in., 10in. and 12in, re-ords 

of the same speed. Has manual play position; colour 

frown. Dimensions 1210. х 10$in. Space required 

above baseboard 4jin., below baseboard 210. Fitted 

y, МЫН ы, Ful-Fi turnover crystal head. £6/19/6. Plus 5/6 
& P. 


STEREO HEAD £7/19/6 Plus 5/6 P. & P. 


LINE E.H.T. TRANSFORMER 


With built-in line and width control. 14 KV Scan Coll, 90in. deflection, on ferrite 


yokes. Frame O.P. transformer 500 pf. 18 KV. smoothing condenser. Can be used 
for 14in., 17in. or 2lin. tubes. 29; 6 Plus 
Complete with circuit diagram 4/6 P. & P. 
As above, Plus 
but for 625 lines £2.1 4/6 P. & P. 
FOCUS MAGNET suitable for the above (state tube), 10 -, 3/- P. & P. 


AC/DC. POCKET MULTI- 
METER KIT 


2in. moving coil meter, 
scale calibrated in A,C./D.C. 
volts, ohms and milliamps. 
Voltage range A.C./D.C. 0- 
50, 0-100, 0-250, 0-500. 
Milliamps 0-10, 0-100. Ohms 
range 0-10,000. Front panel, 
range switch, wirewound pot 
(for ohms zero setting), 
toggle switch, resistor and 
rectifier. 19/6. P. & Р, 2/-. 
Wiring diagram 1/-, FREE 
with kit. 


nf. ‘OHMS 


Oums 


+ 
vema Ө 


BATTERY RECORD PLAYER AND AMPLIFIER 


Incorporating 45 r.p.m. " Btarr"" motor, " Acos crystal pick up, 3 tranalstor push- 
paii, рат complete with transistors. Output 600 milliwatts, 49/6 plus 4/- 
. & P. 
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5-TRANSISTOR POCKET RADIO 


COMPLETELY PORTABLE. NO 
AERIAL OR EARTH REQUIRED 


Size 43 x 31 x 14іп. Output 200 m/W. 


5 first quality transistors. Push- 


pull output. 
Fitted 21in. 
speaker. 


high-flux moving coil 


Medium and Long wave. 


Internal high gain ferrox aerial 


Twin-coloured case in red and black. 
All parts 
Circuit-diagram 1/6. 


Price £2.19.6 


plus 3/6 post & Pkg. 


SIGNAL GENERATOR 


Coveriug 100 Kc/s-100 Mc/s. on fundamentals 
and 100 Mc/s to 200 Mc/s. on harmonics. 
Metal case 10in. х 6fin. x şin. grey han- 
mer finish. Incorporating three miniature 
vaives and Metal Rectifier. A.C. Mains 200/ 
250 v. [rte-nsl Modulation of 400 c.p.s. 
to a depth of 30%. Modulated or unmodu- 
Jated R.F. output continuously variable 
100 milivolts C.W. and mod. switch, vari- 
able A.F. output. Incorporating magic-eye 
as output indicator. Accuracy plus or minus 


available separately. 


Free with kit. 


Or. 25/- deposit and 6 monthly payments of 
91/6. Post & Packing 5/6 extra. 


£6/19/6 
SIGNAL GENERATOR 


Coverage: 120 Ke/s-230 Ke/s. 300 Ke/s.- 
900 Ксјв., 900 Ke/s.-2.75 Mc/s, 2.75 Me/s.- 
8.5 Mc/s., 8 Mc/s.-28 Me/s., 16 Mc/s.-56 Mc/a., 
24 Mejs., 84 Mc/s. Metal case 10іп. x 6]in. 
x 410. Size of scale буп. x tin. 2 valves 
and rectifier, A.C. mains 230-250 v. In- 
ternal modulation of 400 c.p.s. to a depth of 
30 per cent. modulated or unmodulated К.Р. 
Output continuousiy variable, 100 millivolts 
C.W. and mod. switch varlable A.F. output 
and moving coil output meter. Grey hammer 
finish case ancl white panel. 

Accuracy plus or minus 2%. 


SIGNAL & PATTERN 


GENERATOR 
£6/19/6 — 5,7 


8/6. 

Or 25/- deposit. P. & P. 5/6 and 6 monthly 
payments of 21/6. 

Coverage 7/6 Mc/s.-210 Mc/s., In five banda, 
all on fundamentals slow motion tuning audio 
Output. 8 vertical and horizontal bars. log- 
ging scale. In grey hammer finished case with 
carrying handle. Accuracy + 1% A.C. mains 
200-250 v. 


MAINS TRANSFORMER 
All with tapped primaries 
350-0-350, 70 m/a., 6.3 v. 1 amp., 6.3 v. 2 amp., 10/6, 250-0-250, 70 m/a., 6.3 v., 
10/6. Postage and E on the above 3/6. 


2 amp., 


280-0-280, 70 m/a., 6.3 v. 2 amp., 6.3 v, 1 amp., 10/6. Р. & P. 3/6. 280-0-280, 120 m/a., 
6.3 v. 2 amp., 6.3 v. 3 amp., 17/6. P. & P. 3/6, 


5-VALVE AMPLIFIER 
IDEAL FOR SMALL 
HALLS 


High power—high quality. 200/250 v. 
A.C. 2 inputs, mike and gram, bass 
and treble lifts, For use with Stan- 
dard/L.P. Records. Two would be 
suitable for stereophonic. Ideal P.A. 
system, £3/19/6. P. & P. 7/-. CRYS- 
TAL MIKE to suit, 15/-. P. & Р. 2/-. 
Bin. P.M. SPEAKER to suit, 12/6. 
P. & Р. 2/-. 


PORTABLE AMPLIFIER 


On printed circuit for A.C. Mains 200/250 v. Size 4in. x Jin. with tone 
and volume control. Complete with valves: ECL82 and EZBO. Output 
2 watts, 39/6. P. & P. 3/-. 


RADIO AND T.V. COMPONENTS (ACTON) LTD. 


23A, ACTON HIGH STREET, LONDON, W.3. 


GOODS NOT DESPATCHED OUTSIDE U.K. ALL EITHER Ѕ.А.Е 
TERMS OF BUSINESS C.W.O 
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NOW PROVED WITHOUT DOUBT TO BE THE GREATEST MULTI-METER IN THE COUNTRY ! 


= - MODEL E.P. 10k. 


A complete wired and 


Size: 44 x 31 x lin. 


=, 


PYE 


World coverage on these famous Communication Receivers. 


to use yet bring In stations that will amaze you. 


wave during the day with Amateur stations at night. All have been converted to 230 v. 
A.C. mains and are guaranteed to work immediately. 
Audio gain aerlal erimmer, high and low tone control, station locking device, aerial and earth 
Size 17 x 8 x 91in. 


inputs, speaker output sockets, etc. 
demonstration at 87, Tottenham Court Road. 


P.C.R.2. Medium and long waves and 6-23 Mejs. 
P.C.R. Medium and long waves and 6-18 Mejs. 


АН the above have been completely reconditioned. 


— 


All Transistor 


Ж Here is an Intercom system for both calling 
and conversing which uses the highest quality 
transistors and is operated from a single battery 
so that it may be used for multi-purpose applica- 
tions, especially where there is 4o local electric 
supply and also where voltage fluctuations are 
severe, 

Ж The Master station incorporates individual 
volume control to ensure: perfect speech 
reproduction. 

Ж The Sub-station incorporates а unique 
* buzzing '' call system which ensures ‘maxi- 
mum efficiency. 

% Specially suited for use in offices, manufac- 
turing plants, hotels, restaurants, residences 
and wherever conversation is required between 
two or more locations. 


SF.20 RADIO HEADPHONES 
Hi-impedance—2,000 ohms—gen- 
eral use headset. Black and Ivory 
plastic cased electro-magnetic 
units with adjustable head-band 
for comfortable fit. Individual 
listening for all types of applica- 


tions. individually packed, with 
flexible cord attached. 14/6, 
post paid. 


AMERICAN LIGHTWEIGHT HEAD SET 
They're High and Low Impedance! 

7 These H.S.30 phones are 

the smallest used Ьу 

U.S. Air Force. 2500 imp. 

using soft rubber minia- 

ture ear moulds for maxi- 

mum music and voice 

reproduction of the finest 

quality. Supplied free is a small trans- 

former unit with cord and plug which steps 

impedance up to 4,0000. Only 15/-. Р. & P. 2/6 


Mail Orders 
(DEPT. W.) 32a COPTIC STREET, 
LONDON, W.C.l 


large 3jin. meter face and unique slide range switch. Can be conveniently 
Carried in the pocket and features unusually sensitive 10,000 ohms per volt 
A.C.-D.C. meter, | per cent precision resistors, and largest meter ever 
placed on an instrument this size. 
can be appreciated by the novice and engineer alike. 
Complete with colour coded test leads and battery. 
Model EP-IOK. ONLY 


Everybody should possess one of these meters ! 


COMMUNICATION RECEIVERS 


2-STATION INTERCOM 


10,000 o.p.v. on both A.C. & D.C. 


tested instrument (not a kit) incorporating extra 


FULL SCALE RANGES: 


D.C. VOLTS: 0—6-30-120-600-1,200 v. 
A.C. VOLTS: 0-6-30-120-600-1,200 v. 
Б: CURRENT: 0-1204 A, 0-12-300 
mA. 
RESISTANCE: 0-20K, 0-2 Meg. (150 
ohm, 15K at centre scale). 
CAPACITANCE: 0.005 to 0.15 uF (at 
A.C. 6 v.). 

DECIBELS: —20 to +63db (600 ohms, 
ImW Odbm = 0.775 v. 

ACCURACY: D.C. voltages and current 
+2% fs. А.С. voltage +4% fs. Re- 
sistance +3% of total scale length. 


Single, easy to use range selector switch, 


5.1 9.6 Post Free! 


They are the simplest type 
The ideal domestic receiver for medium 


Incorporate Wave Switch, 


Black crackle finish front panel. On 


Less speaker. ......... ONLY " 
With speaker ............ £8 m 19 А 6 гаа 
ЕАСН ТҮРЕ Order early to avoid disappointment! 


TUBULAR BAFFLE 
EXTENSION SPEAKER 


MODEL 
TS. 30 


57'6 


P. & P. 2/6 


Mounts vertically—mounts horizontally—mounts on wall—sits 
on desk! Designed for use with transistor radios, valve 
radios, car radios, amplifiers, auxiliary speakers in Hi-Fi and 
numerous other applications where quality reproduction of 
sound is required. 

The cabinet is finished in beige leather, with contemporary 
gold baffles at each end. Complete with i2ft. extension cord 
fitted with miniature plugs, individually cartoned and guar- 
anteed, Size: 91in. x 34in. diameter. 


Model TI.302 


SPECIFICATION: 


Circuit:3 Transistors. Output Power: 200 mW. 
Battery: Standard 9 volt. Speaker: Built-in 
2tin. permanent dynamic. Wiring: External 
2-way wire. Calling: Internal "''buzzer " 
system, Controls: Volume, Call, Stand-by/ 
listen/talk. Dimensions: Main station: 3jin. x 
нп. x 3.7[l6in. Sub-station: 34in. x liin. x 
3.7|l6in. Colours: Black or ivory cabinets. 


Model TI.302 12. GNS. 


Each Intercom is supplied complete with bat- 
tery, 60ft. of wire and is individually cartoned 
in a magnificent fitted gift box. 


No. 7. MOVING COIL MICROPHONE AERIAL VARIOMETERS 
INSERTS. Ultra sensitive. As used in many These magnificent instru- 
Govt. Microphones! Size 1}їп. dla., 1 jin. deep. ments will enable you to 
Brand new and guaranteed. 6/6 EACH. receive maximum signal 
Š strength on all Short Wave 
TRANSISTOR SPECIAL! ! receivers. Precision  cali- 
5K EDGEWISE MINIATURE VOLUME brated control. 12/6. P. & P. 


CONTROL K2.16 with switch and ivory knob. 


As used in all miniature transistor radios. LEAD ACID 
4/6 EACH. ACCUMULATORS 
LN РАЦИН unspillable), 2 volts 16 
CRYSTAL MICROPHONE .H. Ideal for 6 volts] 
INSERTS MODEL MC.I. | and 12 volts supply. Brand new, 
| Precision disc type crystal micro- | original cartons. Size 4in. x 6in. x 
hone cartridge. Output 53db. | 2in., 5/6 each. P. & P. 1/6. 3 for 
esponse 100-6000 c.p.s. 15/-. P. & P. 3/6. 6 for 27/6. 
ONLY 6/6. P. & Р. 5/-. 


"t. Complete HEADPHONE 
даа PROVER ROTARY 
s^ ASSEMBLY. А must for ! ue 
$ every Constructor and "Ham," input, 500 v. output at 65 
2 consists of moving coil, padded mA. or 6 v. input, 250 
" “headphones and "''press to output at 75 mA. ONLY 
talk " microphone. 10/-. P. & Р. 3/6. 


10/6 each. P. & P. 2j- 


Callers welcome at : 
87 TOTTENHAM COURT ROAD, 
LONDON, W.l. MUS. 9606 


elda radio 
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7 VALVE ka RADIOGRAM CHASSIS 


Valve Line-up: ECC8S, 
ЕСН8І, EF89, EABC8O, 
EL84, Ем8і, Е280. 

Three Waveband and Switched 
Gram positions Med. 200. 
500 mm., Long 1.000-2,000 m., 
VHF/FM 88-95 Mc/s. Philips 
Continental ‘Tuning insert 
with permeability tunlng on 
FM and comblned AM/FM 
IF transformers, 460 Kejs. 
and 10.7 Mc/s. Dust core 
tuning all coils. Latest 
circuitry including AVC and 
Neg. Feedback. Three watt output, 
Sensitivity and reproduction of a very 
high standard. Chassis size 13} x Gin. 
"iin. Edge Illuminated glass dial 


Reig 
11} x Shin. 


Vertical pointer. Horizontal statlon names. Gold on brown background. А.С. 200/250 v. 


operation. Масіс-еуе tuning. 
Aligned and tested ready for use. 


£13. 


10 E 0 Carr. & Ins. 5[-. 


Complete with 4 Knobs—walnut or ivory to choice. Indoor FM aerial 3/6 extra. 
З ohm P.M. Speaker only req iired. Recommended Quality Speakers 10° H/DUTY 


PLESSEY 30/-, 8" Н, DUTY ROLA 25/-. 


P.5p.28. 


| RECORD PLAYER BARGAINS Latest 4-speed models | 


NEW RELEASE by E.M.L—4-sp2ed Single Player Unit titted with latest stereo and 


| monaural Xtal cartridge and dual sapphire stytil. 
and bargain buy at only £6/19/6, curr. & ins. 4/6. 


Auto stop and start. A fidelity unit | 


| SINGLE PLAYERS В.8.Е. (TU9) 79/6; COLLARO JUNIOR «studio P.U., 75/-. | 
AUTOCHANGERS, В.8.К. (UA8), 26/19/68; UA8 STEREO, £7/10/-: B.3. К. (UAI4), 


| latest model, £7/15/-. 


COLLARO " C60 " Latest Model, £7/15/-. 


Carr. & Ina. 5[-. | 


RECORD PLAYER CABINETS 


Cabinet 
Price 


£3.3.0 


Carr. and 
Ins. 5/-, 


Contemporary 
style, rexine 
covered cabi- 
net In mottled 
red and white 
polka dot. Bize 
18} x 13} x 
ht. 8}in., fitted with all accessories Including 
baffle board and anodised metal fret. Space 
available for uli modern amplifiers and auto- 
changers, etc. Uncut record player mount- 
ng board 14 x 13in. supplied. 


2-VALVE 2-WATT AMPLIFIER 
Twin stage ECLS82 with vol. and neg. feed- 
tack Tone control. AC 200/250 v. with 
knobs, etc., ready wired to fit above cabinet. 
£2/17/6. P. & P. 1/0. 

біо, Spkr. & trana., 99/-. P. & P. 2/-. 


TRANSISTOR 
COMPONENTS 


Midget LF.'s—465 Ke/s тіп. diam. 5/6 


Osc. Coil M & L.W. 5/9 
Midget Driver Trans. 3.5 :1 6/9 
Midget Push-Pull Trans.—3 ohms 6/9 


Elect. Condensers—Midget Type 

l masofa. ea. 1/9. 100 mfd.2/-, 6V/12V 
wkg. 

Condensers 150v. working: 
Omfd., .03mfd. 9d. 
.OSmfd., .Imfd. Ij- 
.25mfd, 1/3; .5mfd. 1/6 etc. 

Vol Controls—Midget Type with edge 
Control Knob. 5K. 47K, | M/ohm, 
ea. 2/6. 

Speakers Р.М.—2{ іп. EMI 3 ohms 17/6. 
Tin. x 4in. Plessey 35 ohms 23/6. 

Ear Plug Phones—Min. Continental 
type, 3ft. lead, jack plug and socket. 
High Imp. 8/-. Low Imp. 7/6. 


VALVEHOLDERS—Paxolin; Int. 
Oct., EF50, 6d. Moulded: Int, Oct. 
Mazda Octal, 7d.; BI2A (CRT), 1/3; 
B8G, 9d. each; Nylon or Moulded, 
Ceramic: B7G, B9A unskirted, 9d. 
each; B7G, B9A skirted, I/- each; 
B7G with Can. 1/6 each; BIA with 
Can, 1/9 each; EF50, B7G, lj- each; 
B9A ditto, 1/3 each. 


SPECIAL BARGAIN OFFER! 


„Single Player Kit. 
nuto. 
player |a 4-speed B.8.R. T.U.8 
single record player unit. 
contemp. 
Elze 134 x13x6in. with splendid 
volume and reproduction. 


PRICE 


Auto Changer Kit. Comprising 
three units, Contemp. styled cabl- 
net aize 17 x14] x8iin. 2 valve 
2 watt amp. and 7 х4. quality 
speaker. Varlable tone and volume 
controls with feedback circuit and 
B.8.R. 4-speed 10 record mixer 
auto. changer unit. 


BGN. PRICE 
Carr, 7/6. 


to 


tive 


only 


£12/10/- BGN. 


Carr. bj-. 


RE-GUNNED TV TUBES 


NEW REDUCED PRICES 
PRICES REDUCED AGAIN — 
12 months’ guarantee! 
All tubes rebuilt with new 
heater, cathode and gun as- 
sembly—and now all tubes 
are completely rescreened 
and aluminised at no extra 


cost, Reconditloned virtu- 
ally as new. 
12in. £5,  |4in. £5/5/-, 


17іп. £5/10, etc. 


Exchange Allowance on old 
tube—12" 5]-, 14"]17" 7/6. 


Carr. and ins. lO|-. Compre- 
hensive stocks—quick delivery. 


“POCKET 6" TRANSISTOR 


RADIO KIT—Med & L/W size 
54 x 34 x Hin. 

Osmor Ferrite Ae 10/-. Osc, Coil & 
3 IF's 22/6. Driver & OJP Trans. 22/-. 
Tuning Gang 10/6. 24in. PM Speaker 
17/6. Set 6 Transistors & Diode 45/-. 
Printed Circuit 8/6. Vol. Control 8/-. 
WIC Sw. 3/6. Cabinet & Dial 8/-. 
Resistor Set 5/-. Condenser Set 15/-. 
Handbook, full еве 

PRICE £8/10j0 


Complete Kit 
Carr. 2/6 


Wavechange SWITCHES, 
Midget Type—2 pole 2 way, | 
pole 6 way, 2/6 each; | pole 12 
way, 2 pole 6 way, 3 pole 4 way, 
4 pole 2 way, 4 pole 3 way, 3/6 
each. 


METAL RECTIFIERS, STC 
Types—RMI, 4/9; RM2, 5/6; 
RM3, 7/6; RM4, 16/-; RM5, 21/-; 
RM4B, 17/6. 


WESTI NGHOUSE— Contact 
Cooled. ЕСіІ6, 250V, 69тА, 
1/9; FCIO!, 250V, 200mA, 2l/-; 
ЕСЗІ, 250V, 300mA, 28/6. 


SIEMENS TYPES—Contact 
Cooled: 250V, 50mA, 7/6; 250v, 
85mA, 10/-; 250V. 125тА, 15/-; 
250V, 300mA, 26/6. 


Record Player Kits 


Similar spec. 
changer kit except 
Attrao- 


styled cabinet. 


only 


| BEST EVER, SS 
| VALUE! type Surface 


—~urther kit supplies now available. 
purchases of tbla popular kit were rupidly 


Thi» kit is а tmolern, sensitive quality Receiver 
Siz BVA tran- 
sistors and 1 diole, printed circuit med. and long - 
Ferrite aerial, ear radio input 500 mW. 

push-pull output into 3 ohm speaker, calibrated dial and slow-motion tuning, etc. 


Unit with all the latest features, 
waves. 

EA p ЕЧ, 
printed circuit gns. 

| SET of 6 Transistors and 1 Diode, 45/-. 


. Using 4 latest 


Transistors 
МА (UFAJIJAERS SUBPLUS BARGAIN OFFER. 


DECEMBER, 1961 


Barrier 


Original 
sold out. 


біо. x afin. 
BARGAIN OFFER! 


Complete Kit 


£6/19/6 | 


less speaker 


etalls. Circult and Instructions ]/8. Cabinets now available 25/- extra, 


З ohm Speaker 7in. x 3]ln.—ONLY 15/6, carr. 1/6. Send 3d. stamp for fnt Carr. 2/6 | 
| d 


GABRARD 
BARGAINS PLAYER UNITS 
SINGLE PLAYERS: 
Mode! іЗР £6/17/6. Carr. 4/6. H 


Molet ГА Mk. 2 £7/19/6. Carr. 4/6. | 
Model 4HF. £17/19/6. Carr. 4/0. 


AUTOCHANGERS: 
Model RC 210 with plug-in GC8 head, 
10 gnus. Carr. 5/-. Model A 'Тгапзсг1р- 
Чоц Auto Changer—just released. 
£18/19/6. Carr. 7/6. 

Comprehensive range іп stock. 


COAX 80 ohm CABLE 
High graue low loss Cellular Air Spaced 
Folythene—11n. dlam. Stranded Cond. 


Now only 6d. a yard 


BARGAIN PRICES—SPEOIAL LENGTHS 
2u yd& 9/-. P & P. 1/6. Coux. Plugs ]/-. 
10 yde. 17/6. P. & Р. 2/-. Sockets, ]/- 
60 yds. 25/-. P. & P. 3[-. Couplers, 13, 


VOLUME CONTROLS—5K—2 Meg- 
ohms. 3in. SPINDLES. MORGANITE 
MIDGET TYPE. liin. diam, Guar. 
1 year. LOG or LIN ratios less Bw., 
3!-. D.P. 8w., 4/6. Twin Stereo iess 
Bw. 6/6. D.P. Bw., 8/-. 


CONDENSERS—Silver Mica. АП values, 
2 pi. to 1,000 pt., Gd. each. Ditto, ceramics 
94. Tub. 450 v, T.C.C., eto., .001 mid, .01 
and .1/350 v., 9d. .02-1/500 v., 1/-. .25 
Hunts 1/6. .5 T.O.C. 1/9 eto., eto. 

CLOSE TOL. S/MICAS. 10% 5 pt.-500 pf., 
Ва. 600-5000 pí., ]/-. 1% 2 pf.-100 p£, 9d. 
100 pf.-500 pf. 11d. 576 pf.-5000 pf., 1/6. 
RESISTORS—FULL RANGE 10 ohins—10 
megohins 20% { « à w., 3d., | w., 5d. (Midget 
type modern rating), 1 w., om О ч 9d. 


Hitas, 10% i w., Dd. „ 7% 5% 
Od. 19% | w, 1/8. e 

ww RESISTORS, 25 kde to 10K 5W., 

1/3, 10 w.. 1/6, 15 w.. /-. 


PRE-SET zd POTS, WW 25 ohms-50 K. 
3/-. 50 K-2 Meg. (Carbon) 3/-. 


| Electrolytics All Types New Stock 
TUBULAR. | CAN TYPES 


82+82/450 v. 6/6:100 +200/275 v. 12/8 
Transistor Midget Types—all values 1 mid. 
to 50 mfd. 1/9 еа. 100 mid. 2/-. — 6v/12v. 


[ ТАРЕ RECORDER К 
| ONLY £16 10s. 


Latest 5-valve circuit based on Mullard's 
Maglo eye and tone controls. 


| desi an. 
| Printed circuit — already 


recorder, 


wired. 
sensitive qualitv 
Kit 95/-. 
Collaro Amp. Kit 


Deck £12/10/-. 
Kit — Prices—Send 


Special Unit 
for detailed Hst. Handbook ЧЫЛ 


£6/5/-, 


All units ready wired, 
simple screwdriver 
assembly only 
FULL SATISFACTION 
REFUND GUAR. 
£8/19/6. [SEND FOR DETAILED 
LEAFLET 3d. 


70 BRIGSTOCK RD, 
Tel. THO 2188; Hours: 


STAMP 


В.5.В. Amp. 
BR. Tape Deck  23/10/-. 
Collaro Tape 
Set of 5 valves 45/-. 
stamp 
con- 


NEW ALL 
BOXED VALVES GUARANTEED 
1T4 6/- | ECL82 10/8 , PCF80 9/6 
1R5, 1857/6 | ECL80 10/6 | PCL83 12/6 
384,3V47/8 | EFsu 8/- | PCL34 12/6 
DAF96 9/- | EFsé 19/8 | PLdl 12/6 
DF96 9/- | Elsi 8/6 | PLs2 9/6 
DK9s 9/- | E¥61 9/6 | PLs53 10/6 
DL96 9/- | ЕҮЗб 10/- | PY32 12/6 
ECC81 8/. | EZ41 96 | PYsl 9/6 
ECC82 8/- | 6252 12/6 | PY82 7/6 
ECC83 8/- | PCCH4 9/6 | U25 19/6 


JASON FM TUNER UNITS 
Desgner-approved Kite available, 
FMTl, 5 gns. 4 valves, 20/-. 


FMT2, £7. 5 valves, 37/6. 


JTV Meroury, 10 «ns. 3 valves 25/-. 
JTV2, £13/19/6. 4 valves, 32/6 
NEW JASON F.M. HANDBOOK, 2/6. 
48 br. Alignment Service, 7/6 plus 2/6. 


Nus BARGAINS! | 
Brand New—BVA let Grade. 


TURRET TUNER BAND 1/ 
BAND 3 
Ex-manufacturers current production 
offer—Stundard type 13-channel unit. 
35°38 шс/к LF. complete with POC#4 
ani PCF80 vaives aud colla for channels 
1-3-9. No knubs or circuit diagram but 
connection data supplied. Clearance 
bargain, only 32/8, carr. 2/6. Worth 

5 gna. 


SPEAKERS Р.М. 3 ohms. 2jin. Blac 


25/25 v. 50/12 v. 1/9 8+8/450 v. 416 | 17/6. Goodmans 18/0. біп. Rola 17/6. 
50/50 v, 100/25v.9/- 32 --22/275v. 4/8 | біп. Elac. 18/6. Яп. x 4in. Goodmans, 
8/450 v, 4/350 v,2/3 50+50/350 v. 6/6 | 18/6. Bin. Kola 20/-. 1010. R. x A. 25/-. 
16+ 16/450 v. 5/6160--:8,/275 v. 12/6 |in. x бір. Goodinans 25/- E.M.L 


Tweeter 29/6. 


TYGAN FRET (Contem. pat.), I2x 12in., 
Qi-3 14x 18in., d/-; 0х 240., 4/-; еіс. 


 ———————————————— 
RECORDING TAPE—Famous Americam Columbia (CBS) Premier quality tape at 


NEW REDUCEJ PRICES. A genuine recommended Quailty Tape—TRY ІТ! 
Brand new, boxed and fully guaranteed. Fitted with reader und atop foils. 
Standard Long Play Double Play 
bin. 6008. 15/- 9004. 19/6 1200ft. 31/6 
bjin. 900ít. 16/6 12004. 22/6 1800ft. 39/6 
7in. 120016. 21/- 1800. 32/6 24009. 47/8 


Post & Pack., per reel, 1/- plus 6d. ea. for additional reels. 
SPECIAL OFFER. Ain. mfrs. surplis tape, 225%. Б, 
TAPE REELS. Manfrs. surplus. Тїп. 3/6, 5р. 3/8, Sin. 3/-, 3in. 9/6. 


/6. Р. & P. per reel 6d. 


IT 


A 


Terms: C.W.O. or C.O.D., post and packing up to ilb. 7d. 


Iib. MV; 3ib. 1/6! Sib. 2/-; 10lb, 2/9. 


RADIO COMPONENT 
SPECIALIST 


Established 
1946 


THORNTON HEATH, SURREY 
9 a.m.—6 p.m. 1 p.m. Wednesday. 
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THE D T.V GROUP 


Instruments for the Radio, TV and 
Electronic Industries 


Have you had your copy of the latest publication 
from the D.T.V. Group? 


BEULAH D800 


If not, and you are an industrial 
user of electronics, please ask for 
one NOW. An invaluable desk 
reference book, it covers a wide 
range of equipment and 
materials, all backed by the 
D.T.V. Guarantee of Service, 
with a special 16-page feature 
on instruments alone, 

Detailed listings and prices are given for a useful range of components and 
accessories, transformers, valves, valve-holders, etc. 

Everyone cunnected with electronics will find this new book a valuable and 


practical guide, saving time, money and trouble. 
y^ ж 3, J 


With an external meter, forms equip- 
ment equal to an instrument costing 
in the region of £30... 


n. D900 


a compact, dynamic TRANSISTOR 
TESTER/POWER SUPPLY 


An attractively styled, 
compact, low-priced 
Closed Circuit Television Camera 


@ Makes possible dynamic 

transistor testing in situ. The D.900 makes possible quick and easy 
Beulah Electronics’ newest development and the focus of @ Tests NT GAIN testing of transistors and transistor re- 
interest in the technical press and at every exhibition where (A.C), ALPHA GAIN. ceivers, in many cases without removing 
it has been shown, the new 2,800 Camera makes a dramatic Ф Tess CURRENT САІМ the transistor from the circuit. The unit 
and outstanding contribution to the technique of closed (under D.C. conditions), has its own self-contained power supply, 
circuit television. Ask for free illustrated brochure giving BETA GAIN. providing smvothed D.C. 0-25 v. Avoids the 
full details. @ Measures leakage currents Necessity for drawing batteries from stock 


Dealers! Dealerships are still available for this unit 
in certain areas. Write and teli us ubout the facilities 
you can offer in your area. 


between Collector/Base and 
Collector/Emitter at апу 
voltage between 0-25 v. 


. + . Saves time and money. Ask for special 
leaflet. Retail Price £12. А 
Trade and wholesale prices оп application. 


Some of the other top-grade Beulah Electronics 
Instruments available, factory assembled, wired and 


Model O-12U/F Laboratory 5" 


tested. 
OSCILLOSCOPE #45 . 15 . 0, —_— 
nus AB Бае Rio cd Capacitance Decade Box DCIU/F ............ £9 7 6 
Factory made and factory tested. Model DCIU (in kit form) woessie £6 5 6 
5 Resistance/Capacitance Bridge C3U/F ...... £13 9 6 
Heathkit Model O-12U Model C3U (in kit form)... £8 6 6 
£36 . 10 . 0 Audio Valve Millivoltmeter AV-3U/F ...... £19 19 0 
Model AY-3U (in kit form) 15 6 
Audio Wattmater AW-IU/F .. l4 6 
Large 5in. flat screen ensures great accur- Model AW-IU (in kit form) 14 0 
acy and facilitates observation. Patented El i $3 17 
sweep circuit of exceptional range covers ectronic Switch S-3U/F ,............. 0 
10 c/s to over 500 Ксуз 1n five steps, many Model S-3U (in kit form) 15 9 


times the sweep, range of other 'scopes. 
Gold-plated printed circuit. Wide band 
amplifier for TV and FM servicing. Ver- 
tical bandwidth 3 c/s to over 5 Mc/s. Elec- 
tronically stabilised power supply. 


Deferred terms are available on most items. Please 
ask for details. See the full range at our London 
Showrooms: 138, Lewisham Way, New Cross, 
London, S.E.14. 


PLEASE SEND CASH WITH ORDER NOW OR WRITE FOR ILLUSTRATED LEAFLETS on the instruments in which you are interested. 


— THE D.T.V GROUP — 
DIRECT TV REPLACEMENTS LTD - DIRECT TV WINDINGS LTD * 
138, Lewisham Way, New Cross, London, 5.Е.14. 


BEULAH ELECTRONICS 


TiDeway 6666. Day and night automatic service: TlDeway 6668, 


== mr 5 


р 


AZI ...10/-)PY80 ... 7/6, 6CH6 ... 8/6 
А231 ...10j-| PY8I ... 8/6|6F6G ... 7/- 
DAF96 8/-|PY82 ... 7/- al . ra 
DF96 ... 8/-|PY83 ... 8/6 - 
DK96 ... A PEN4VA 6J5M ... 6/6 
DL96 ... 8/- 10/-|6)6 ...... 5/6 
EABCSO 9/-|РЕМ25 6/16/76 ... 6/6 
EAF42 9/6/PEN45  8/-|6K7G ... 4/- 
EB9I ... 4J6| PL84 ... 9/6| 6K7M ... 6/9 
EBC33 6/9/5Р4 ... 5|-|6K8G ... 6/6 
EBC41  8/9|TP22 ..10/-|6K7GT 5/9 
ЕВСВІ Ws UIO ... 9/6|6K8GT 10/- 
EBC90  8/6|U25 ШЕН 6L6G ... B/- 
EBF80  9/9|U26 ...12/6|6L6M ... 9/6 
EBF89 9/6050... Bj-|GLI8 ...11/6 
ECC8I 8/-| UABC80 9|_ SN7GT 7/6 
ECC82 7jé|UAF42 9/6/6Q7G 7/6 
ECC33 9/-|UBC4I| 8/6 607СТ 9/6 
ECC84 I10/-|UBC8Bl 11/4657 ... 6/- 
ECC85 9/6|UBF80 9/- 6517ОТ. 8/- 
ECF80 12/-|UCC8410/11 | 65!Ч7ОТ 7/6 
ECF82 10/60СС85 9/6 6507 ... 9/3 
ECH42 9/6 |UCH42 9/6,6U4GT 12/- 
ECH8I 9|-|UCH3I 9/6 6066... 6/- 
ECL80  9/6|UCL82 11/6, 6$V6GT 7/9 
ECL82 ав 13/6/6X4  ... 7/6 
EF41 ... 9/6|UF85 ... 9/-/ 6Х5С... 7/- 
EF50 ... 5/-/UF89 ... 9/-|6X5GT 7/- 
EFSOSYL 7/-|UL4I ... 96/9/3002 12/6 
EF80 ... 7/-|UL84 |.. 9/-/7B6 ...10/6 
EF85 ... 7]- ws 12/6787 ... 8/6 
EF86 ...12/6| UY4I ... 7/6 ue : Ед 
EF89 ... B/9/UY8S... TI- ^ gi 
Epal ... 5/9/VP23 . 6/6207 --. gie 
EF92 ... 6/-/УК105/308/- ^v, "7 8/6 
EF183 "(dé Ук150/307/6 oe. 016 
EK32 ... TI-| VUSS(MU | opis 23/3 
EL32 .. 4/6| 12/14) 8/9 e 3) 
EL33 ..!4/-|Y63 ... 7/6 3 
EL41 ... 9/-|Z359 ...12/6 BAR з 
EL84 ... 9/-1А7СТ 13/6 А / 
EL9I ... 4j6 IC2 BO pores ao 
EM34 ... 9/6 1ССТ 12/6) BAs i. 
EMBO ... 9/6 IHSGT 9/- 1284; $- 
ЕМВІ ...10/6 INS. 06 с y. 
EYSI .. 9/6 IRS ... 7/6 | I2 ots 10/6 
EY86 ..10/-|IS5 ... 6/6 lE T cle 
EZ40 .7j6 174 .. 5/6 12к20Т 13/6 
Е241 ... 7/6306 ... 5/- 
EZ80 ... 7/-/3Q4 ... 7/6 ЕВИ ds 
281 ... 7|-|3Q5GT 9/6120 І 
ЕС1З-... 5,1354... 7/6 os Fa 
FW4/500 ^ |3V4 ... 8/- сз 
Бо olai 1L 3| USNGT i 
ое вк 
HLODD |54 .1/6|3282 7. 9/. 
10/-|5Y3G ... 8/- 5st eGT 10/- 
KT2 .. 5/[-|5YAGT 7/6/9574 |. 9/6 
KT33C 8/6/524G 9/-|5575 в/- 
КТІ ...13/6,6A7 _...10]- 2576 Laof- 
KTIOI 10/-/6А8С ... 9/-|30FL1 10/6 
KTW6l 6/6/6AK5 ... 5/- 30115 123/3 
MH41 T/6| 6AL5 ... 4j- 30P4 15/- 
OZ4 ... 5/6 6АМ5... 7/6 30P12 ...12/6 
РССВ4 8/6 6AM6 ... 4I- yop | q2j6 
PCC8S 11/6 6AQ5 ... 7/6|35L6GT 10/- 
PCFBO 8/9 GATE ... 8/6 2сүс — 9/9 
РСЕВ2 11/6 6ВА6 ... 7/6| M 
Peles 13/6 eBes L. 76 352467 S 
PCL84 10/6/6BH6 ... 9/- 35Z5GT 9j- 
PL36 ...13/6/6BI6 .. 9/-[50L6GT 8/6 
PLB| ..11/-|6BW6 — 9/-|75 ..... r^ 
PL82 ... 8/616С4 ... 4/6/80 ...... 
PL83 ... 9/6 6C5GT  6/6| | 42BT 3/6 
РХ25 ...12/6|6С6 ~ ВРТ 416 
РҮЗ2 13/61606 ... 5/-1210УРТ 3/6 


RADIO SUPPLY CO. 


аммо 
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MULLARD 
TRANSISTORS 
OCI9 48/-;OC72 8/- | OC78D 8/- 
OC35 25/6 | OCT» te | OCSI BE 
ос 1- | Ос7з 16- | Сё 13% 
ОС45 10/- | ОС75  8/-loci7| 14/6 
ОСО 6/6 ОС77 10/- | ОС201 12/6 
Ос?! 6/6|0C78 в/-|ОС202 36/- 


A SPECIAL OFFER OF SIX 
MULLARD TRANSISTORS 


| OC44, 2 ОС45, | OC8ID, 2 ОС8І. 
Only 37[6 set. 


EDISWAN TRANSISTORS 
ХА104 12/-, XAIO3 10/-, XBIO2 6/6 ea. 


LOUDSPEAKER UNITS 


All brand new 


241п. square EM IE vers ee 18/6 
Ain. square Elac Tweeter... 12/6 
5in. round Plessey with O.P. 16/6 
61in. round Celestion........... 17/6 
Bin. round Richard Allen 18/6 


I2in. round Plessey ... 
6in. x 4in. Plessey . 
7in. x 4in. Plessey...... 
Bin. x 4in. Celestion and Richard 

Allen: е укен. 
10іп. x біп. Celestion and Plessey 21/6 


RECORDING TAPE 


Special Offer of Top quality recording 
tape, 3łin. spool 200ft. 5/3; Sin. spool 
600ft. 13/9; 531іп. spool 850ft. 18/6; 7in. 
spool 1,200ft. 23/-. Extra-play tape, 3:1п. 
spool 300ft. 7/-; Sin. spool 900ft. 21/-; 
5łin. spool 1,275ft. 26/6; 7in. spool 
1,800ft. 37/6. 
Empty spools, 3lin. 1/63 2-3 
Tin. 3/-. 


Sin. 


METAL RECTIFIERS 


Alpha Range of Guaranteed Bridge Rec- 
tifiers suitable for Battery Chargers 6 and 


12 volt output: 

amp. ...... =. 3amp. ...... 10/- 
4 amp 12/6 35/amp. м... 14/6 
CRYSTAL CALIBRATOR No. 10 
Crystal controlled. Directly calib- 
rated. Functions: Crystal, controlled 
oscillator providing fixed frequency 


signals of 500 kc/s and all harmonies of 
500 kc/s up to 30 Me/s variable oscillator 
from 250 ke/s-500 kejs enabling all 
intermediate frequency between 250 
ke/s to 500 kc/s to b. produced and 
modulated. Complete in carrying case/ 
bag with all valves, leads and instruc- 
tion book. #4/[10/- each. 


HF 1012 STENTORIAN 


10іп. die-cast unit, incorporating 12,000 
gauss magnet. Handling capacity, 10 
watts. Frequency response, 30 c.p.s.— 
14,000 c.p.s. Bass resonance, 35 c.p.s. 
Total price £5/2/6. 


CARTRIDGES 


Acos 65/3/G, 17/6. 

73-1 dual purpose cartridge for monaural 
and stereo use. A high output cartridge 
with good separation on Stereo. 32/6. 


HIGH RESISTANCE PHONES 


High resistance phones 4,000 ohms. 


13/6 pair. 


LEEDS 7 


ммм 
103 LEEDS TERRACE, 
WINTOUN STREET, 


DECEMBER, 196) 


AUTOMATIC RECORD CHANGERS 
BSR MONARCH UA 14— 


Four speed motor. Magidise selector enabling 7in., lOin. and 12іп. 
records to be selected automatically. ** Flu-Fi " turnover crystal 
cartridge. Attractively styled in cream and grey. Suitable for 
А.С. mains 100/125 v. 50 cycles. £6/19/6. 


COLLARO C60— 

Four speed motor for A.C. mains 200/250 v. 50 cycles. Fully 
mixing changer on 7in., lOin. and Ї2їп. records. Complete 
Min AC GP67/1C crystal cartridge. Unit plate 12 x [3¢in. 
£7/19/6. 


GARRARD AUTOSLIM 


The latest 4-speed automatic Record Changer from Garrard— 
AUTOSLIM. £9. 


SINGLE PLAYERS 
EMI 985 


4-speed Turntable Unit complete with Pick-up. An extremely 
reliable and inexpensive unit suitable for record players and 
radiograms. А heavy 82in. dia. metal turntable with low flutter 
performance. 5-position switch. 4 speeds and off. lvory finish 
with red T/T mat. 89/6. 


GARRARD TA/MK Il 


Four-speed single player. Diecast aluminium pick-up with GC2 


Cartridge. Automatic stop. 9iin. diameter turntable. £8/10/0. 
CABY-TEST METERS 

А.10 

D.C. ог A.C. resistance ohm: IOK ohms. Will also measure 

decibels. 

Price £4/17/6 inclusive of test prods, instruction book and batteries. 

B.20 


D.C. or А.С, Will also measure decibels. Price £6/10/-inclusive 
of test prods, instruction book and batteries. 


AUTOMAT RECTIFIERS 


Automat Fixing Volts Current 
Type Equivalent Centres Input output 
Number to (inches) (RMS) (mA) Price 
T.V.l RM.I 11032 125 60 6/3 
T.V.lA КМА | 1/32, 125 120 8/9 
T.V.1B DRM.IB 125/32 250 60 13/- 
T.V.2/38 DRM.28 1 25/32 250 120 15/6 
DRM.3B 
T.V.2/3 RM.2 1 032 125 120 7/9 
RM.3 
T.V.4 RM.4 4 250 300 22/6 
RM.4B 
T.V.4X RM.4 Hi 250 280 18/4 
T.V.5 RM.5 54 250 325 26/3 
T.V.7 LW.7 3 5/16 240 300 26/3 
туз Lw.9 34 270 300 28/3 
Т.М.15 LW.15 25 240 300 29/6 
T.V.86 14 A86 33 240 200 21/10 
im V.97 14 A97 34 240 200 26J- 
T.V.100 14 Атоо зил 270 200 27/3 
T.V.124 14 A124 3i 295 200 31/6 
T.V.989 13 В989 6i 250 400 36/6 
E.K.2 EK 413/16 250 350 30/- 
E.K.6 E.K.6 5i 250 350 30/- 
T.V.1282 E.250 C.250 24 250 250 22/6 
T.V.1283 Е.250 C.300 2% 250 300 27/- 
Т.У.1284 Е.250 С.350 24 250 350 31/6 


1962 CATALOGUE 


OUR 1962 CATALOGUE 15 NOW AVAILABLE, 
PLEASE SEND 1/- IN STAMPS FOR YOUR COPY. 
TRADE CATALOGUE ALSO AVAILABLE FOR 
WHICH, PLEASE ATTACH YOUR BUSINESS 
LETTER HEADING. 


TERMS: Cash with Order or C.O.D. кен 
and Packing Charges extra. Single valves 9d., 
Minimum Parcel Post charges 2/-, Please 
include sufficient postage with your order. 
Minimum C.O.D. fees and postage 3/6. 
Rates apply to U.K. only. 


These Postal 
For full terms of business see inside cover of 
catalogue. Personal Shoppers 9 a.m. to 5 p.m. 
Mon. to Friday. Saturday 10 a.m. to 1 p.m. 
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WIRECOMP ELECTRONICS 


378 HARROW ROAD, LONDON, W.9. 


Hours of business: 9 a.m. to 6 p.m. Open all day Saturday. 


TELS 


SUPER CHRISTMAS GIFT BARGAIN! 


‘JUNIOR 5, 


WIRECOMP'S 
GIVE AWAY 
PRICE 


An easy “first step” 


breakable plastic case with carrying handle. 
with full instructions. 


SD bbb bb pb bb bbb bb 


THE WIRECOMP 


TRANSISTOR POCKET RADIO KIT 


£2.19.6..... 


set for the young constructor. 
This miniature marvel with the BIG performance has 
an internal Ferrite rod aerial—5 transistors and 1 
diode—separate medium and long waveband control— 
200 miliiwatt push pull output—2]in. speaker—un- 
Complete 


3p9t0ebbeooopboboeebeopboeopbr 


Circuit diagram 1/6 Free with kit. 
All parts sold separately. 


ЗСС УСК АСК УС СК УСС ke ke ke k kekek k k kk СИС УС k k k АСИСТ ni 


RECORD CHANGERS 


B.S.R. U.A.8 Complete with latest 


“ful-fi "" cartridge £6.19.6 
B.S.R. U.A.14 Complete as above — 7.19.0 
COLLARO CONQUEST 4 speed auto £7-19.6 
Play complete with Arm and PU, £3.15.0 
Garrard TA Mk. 11. Wired for Stereo 
plug in head, 4 speed single play. on 
E.M.I. 4-speed single play............... £4.9. 0 


Also full range of Garrard Auto and transcription 


changers. 
CARTRIDGES 
Collaro Studio O 18/- 
Collaro Studio P... — 18/- 
PETUNT РОТОРА ИОА 18/- 
TAPE DECK 
THE LATEST COLLARO STUDIO TAPE 
TRANSCRIPTOR 


3 motors, 3 speeds 1i, 32, 74 i.p.s. takes 7in. 
spools. Has latest 1961 push-button controls 
and Digital counter. 


RECORDING TAPE 
FAMOUS MAKE PVC BASE ON PLASTIC SPOOL 
1,800ft. on 7in. spool 32/6. 1,200ft. on 7in. 
spool 21/—. 1,200ít. on 51in. spool E Fa 
on 5}in. spool 16/6. Р. 1/6. 


ENTHUSIASTS’ BARGAINS ! 
KAPURA Mdl. U1 MULTI-METER 
59/6 P. & P. 2/6. 


Complete with test leads 
А must for the home 
constructor. Sensitivity: 
1,000 ohms per volt A.C. 
and D.C. Ranges: (А.С./ 
D.C.) 0-10-50-250-500- 
1,000 v. D.C. current 0-100 
-500 m/a. (used at 0-10 v. 
range). Resistance 1-2,000 
ohms (centre 24 ohms), 
100-200,000 ohms (centre 
2.4 К.). Size 65x3x2]in. 


EP. 10K MULTI-METER 


Complete with test leads, battery and instructions 


55.19.6 pap. 3/6. 


10,000 O.P.V. on А.С. and D.C. 

D.C. Volts: 0-6; .0-30; 0-120; 0-600; 0-1200. 
A.C. Volts: 0-6; 0-30; 0-120; 0-600; 0-1200. 
D.C. Current: 0-120A; 0-12M; 0-300M. 
Resistance: 0-20K; 0-3 meg. 

Decibels: —20 to —63 in five scales. 

Capacity: 50 F to .01 F and .001 F to .15 F. 
Output Ranges: 0-0; 0-30; 0-120; 0-000; 0-1200. 
Size: 4} x 3} x lin. 


LOUDSPEAKERS 
bin. 14/6; 6gin. 16/-; Sin. 16/6; 6 x4in. 14/6; 
7 xAin. 15/-; 8x bin. 23/-; 10іп. 30/-; 10 x біп. 
25/=; 12in. 32/6; All above 3 ohms impedance. 
12in. 15 ohms Hi-Fi Celestion £4.19.6. P.& P. 2/6. 
Also full range of Goodmans Hi-fi Speakers. 


THE LATEST TRANSISTOR 


RADIO KITS 


THE “SONIC SIXTY” 


6 Mullard transistors, 1 diode, internal ferrite 
rod aerial, 7x4 high quality speaker, printed 
circuit, 500 MW, push pull output. MW and 
LW calibrated direct drive assembly. Highly 
polished handsome walnut cabinet. 


С lete ki Ш ld 
P&P. ajo. 89.15.0 ary. Inst Book 2/6. 


3 TRANSISTOR POCKET RADIO 


May be built in one evening. Uses miniature 
speaker, ferrite rod aerial and 2 germanium 
diodes. Covers medium and long wavebands. 
P yq with instructions and all i pa 
N All parts sold separately 
28/6 {batteries 1/3 extra). P. & P. 2/-. 


IDEAL FOR THE TRANSISTOR 
RADIO HOME CONSTRUCTOR 
PORTABLE MAINS SOLDERING IRON 


30 watt. Designed for lightweight applications. 
High stable heat characteristics assure long life 
and safety in use. Complete with vinyl bag. 


Mains lead and plug. 18/9 P. & P. 1/3. 


WIRECOMP'S 
N 0 W! " SUPER VALUE 


BATTERY CHARGER 


OVERNIGHT 
Феҹ 


CHARGING 


VE 


6 and 12 volts 
charging at 2 amps. 
А.С. mains 200-250 v. 
with mains fuse, 
in sturdy metal case 
біп. х Sin. x 3in. 
with silver/grey ham- 
7] P. & P. mered finish, Com. 

n y S 3/-. lete with leads and 

ttery clips. 


CUNNINGHAM 9530 
Opposite Paddington General Hospital Buses 18B & 36 pass the door, 


COMPLETE RADIO 


THE LEECO; 


6 TRANSISTOR 
POCKET PORTABLE 


£9.19.6 уьу. 


Beautifully designed and preci- 


| 


sion built. Uses six high grade " 
transistors and опе diode. m NN 
Frequency range 535 kc/s. ¢ фе 
1605 kc/s. Built-in 2jin. Р.М. 

speaker, Dimensions 1j x 22 x 4]in. Weight 


7 oz. Complete in presentation box with carrying 
case and еагрһопе. 


V.H.F./A.M. RADIO 
FOR ONLY £12.12.0 P. & P. 5/-. 


Brand new, in superb walnut cabinet (size 10 x 
83 x l4in.). Covering 80-100 Mc/s. 16-40 M., 

200-500 M. and 1,200-2,000 M. Mains trans. 
200-250 v. with 3 tappings. Ferrite rod aerials 
for A.N. Gram and ext. speaker positions. Fully 
guaranteed. 


AMPLIFIERS 


THE TELEFUNKEN 
STEREO HI-Fi AMPLIFIER 


NOW ONLY P чч 
£9.19.6 «ШШ mo 
Original = : > m 
Price 16 gns. eme D 
ч” 


P. & P. 5/-. о” 


perfect Stereo amplifier designed to un- 
E d specifications: 

Power output 5 watts (24 watts per channel). 
Frequency response 30 c/s to 40 kc/s. 2dB., 
45 c/s to 30 kc/s. 4dB. 

Suitable for all normal inputs from tape re- 
corders, pickups, microphones, radio. 

Power requirements 110, 125, 150, 220, 240 
volts A.C. 

Piano key selecting. 
Size 12x 9x 2in. 
mered enamel. 


THE ONLY REMAINING STOCKIST! 


AVANTIC AMPLIFIERS 
$РА11 STEREO AMPLIFIER AND PRE- 
AMPLIFIER 
Twin 10 watts output, 3-dimensional Monaural 
reproduction by combining both y ow 3 


Preselected tone control 
Finished in grey/green ham- 


inputs for each channel. Size 144in. wi 
high, 82in. deep. LIST PRICE $29/8/-. 
19 GNS. CARR. & INS. 7/6. 


PL6/21 10 WATTS MONAURAL AMPLIFIER 
AND COMBINED PRE-AMPLIFIER CONTROL 


UNIT. 5 inputs. Size 14jin. wide, 9in. deep, 
4in. high. 
17 GNS. LIST PRICE £29/8/-. 

CARR. & INS. 7/6. 


8 WATT AMPLIFIER 
£4.15.0 


Made by well- 
known manu- 
facturer. Spec.: 
2 ELS4, 12- 
AX7 and Е281 E 
Push-pull out- 
ut. Separate $ | 
ass and Treble controls on panel with ex- 
3/6. 


tended lead. P. & P. 3 


3/4 WATT AMPLIFIER 


SUITABLE FOR STEREO ADAPTOR 
Spec.: 2 valves EF80 and EL84. Switch control 
for Stereo and Mono. Suitable for use witn 
Acos GC/71. GP/73 and Garrard GC/10. 
Complete with wiring diagram. 


£2.1 9.6 P. & P. 2/6. 
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CABINETS, ENCLOSURES AND 
EQUIPMENT BY STAMFORD 


Specialising зп Enc.osures to Gooomans 
specifications. 


Write sor new iilustrated ‘ist. 
Speakers supplied, 


Seo “Е JUIPMENT" 
listed below. 


5.51, Corner Enclosure in 
three sizes. 

(a) For Axictte. Price 
£10/10/- or 42/- deposit and 
18 payments 10/9 monthly. 
(b) For Axlom 110 and 112. 
Price £11/10/- or 48/- deposit 
апі 18 payments 11/9 
monthly. 

(c) For Axiom 300 or the 
3-Way system including ARU 
No. 172. Price £18/5/3 or 
73/6 deposit and 18 payments 
18/7 monthly. 


HI-FIOELITY EQUIPMENT 
Only 5% interest charged on Credit and Н.Р. Terms for 


equipment 
Cash Price H.P. 
SPEAKERS £ s d Dep. 18 m/s. 
Goodmans 8” Axiette 4 978 8/6 
” i 7 554 13/3 
5 20/6 
2 34/10 
9 45/2 
о 28/- 
ааа 0 38 
Wharfedale 8" Column 8/145 5 28/8 
» 8" Super 8/F8/AL 7 3 85 28/8 
10* Golden/F8B 810 8 34/2 8/2 
Whiteleys 102 ЕЕ 5.2 6 206 All 
1016 8 4 0 32/10 7/10 
Elac 1 speaker HPP/2 PET 1018 3 43/3 10/5 
LOUDSPEAKERS—COMPLETE SYSTEMS 
Goodmans AL/100 ........,. 23 10 0 94/- 22/7 
" AL/190 . 99 10 0 118/- 28/4 
Bherwood I ...... 32 11 0 180/- 31/2 
Wharfedale w2 Bc 29 10 0 118/- 28/4 
» ws . 99 10 0 158/- 37/11 
BFB/3 . 89 10 0 158/- 87/11 
GRAM UNITS, ETC. 
Lenco GL 58/580 .94 7 2 97/6 23/4 
errand 301 Btrobe ...... 25 14 10 103/- 24/7 
Auto Type A-——Mono 23 1 0 92/3 22/- 
k 4 HF Mono ........ 1918 2 79/8 19- | 
» TA Mk. If Mono 8 3 8 36/9 8/11 
4 НЕ Stereo ...... 2017 2 83/6 19/11 
ТА Мк. П Stereo .. 10 12 10 46/- 10/2 
210 Mono .......... 18 7 2 53/6 12/9 
Decca FFSS Pickup ........ 2110 0 36/- 20/7 
AMPLIFIERS 
Leak TL 12/Plus/Vari ITE .... 34 13 0 138/8 33/5 
Rogers HG 88 .............. 38 10 0 154/- 36/7 
Leak Stereo 20 and Vari Stereo 55 Д 0 221/10 53/3 
Quad 22 and 2 дш: АРЕ . 70 0 280/- 67/2 
Jason J210  .... . 40 19 0 163/10 39/4 
TUNERS 
Leak Troughline Mk. П . 94 12 6 138/6 33/1 
Acoustical Quad FM .... . 29 13 6 118/9 28/5 
Rogers Junior Switched . 16 7 3 65/6 15/8 
CHASSIS 
Armstrong Jubilee Mk. 11 31 15 0 127/- 30/4 
Ж Btereo 55 ...... 38 15 0 135/- 32/3 
3 Stereo 12 Mk. H 44 15 0 179/- 42/9 
TAPE 
Brenell 3-star Recorder 60 18 0 243/7 58/5 
» Mk. V Deck ........ 0 
” Mk. V Amplifier 0 


B2/E 46in, x 16ш. DECK 
B2/EX 4610, x 18}in. DECK 


PRICE £22 or £4/8/- Deposit. 18 payments of 22/3. 
PRICE 223/17/6 or £4/15/6 Deposit. 18 payments of 24/5. 
Also supplied at same prices with tape or record storage on 
left and deck 33in, long. 


Write for lists of Equipment, Cabinets and Enclosures, 
We speclalise in supplying any equipment currently 
available. Demonstrations at our Weymouth Terrace 
Showroom. Our Products are supplied in oak, walnut 
and mahogany veneers finished In shade required. 
Delivery 15/-. England and Wales.  25/- Bcoltand. 


Visit our Hi-Fidelity Showrooms at: 


84/88/98 Weymouth - Terrace, off Hackney Road, 
LONDON, E.2. Telephone: SHO 5008, 
No dificulty in Parking. 
Showroom hours: Monday-Saturday 9.30 to 5.30. 
Late night Wednesday, 7 p.m. 
Directions; No. 6 bus from Liverpool Street Station to 
the Odeon, Hackney Road, walk back two turnings. 
A. L. STAMFORD LTD. (DEPT. P.4) 


| 
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36,50 SWG -0076"-.001" 
VERY HIGH SPEED 
TENSIONING & DE-REELING 


EM HERE Xm GNE (UD Пыр ШЫП ORA GE anro GR ee eee СӘК, ONE НЫШ елы тыы mer dee БЫШ ШЫП UR 


———— 


FOR COST CUTTING IN 
COIL WINDING 


FAST STARTS AND STOPS 
VERY HIGH SPEEDS 
CONSTANT REVERSIVE PULL 
LARGER REEL SIZES 
SMOOTHER WIRE FEED 
CUTS BREAKS AND SCRAP 
VERY LIGHT MOVING PARTS 
STATIONARY SUPPLY REEL 
Ж MODELS FOR LARGER WIRES 


SHAWNDEL FLYERS LID, Jj 
DEPT. WW1261, 72 QUEEN STREET. і 
MAIDENHEAD, BERKS, ENGLAND. 
Tel. MAIDENHEAD 890 


ocn T MN 
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DAMAGED METER? 


Have it repaired by Glasers 
Reduc? overh ads b; haviag your damaged 
ui cal Measurin ; Instrum-nts repaired 
L. Glaser & C». Ltl. 
We specialise in the 
repair of all types and 
makes of Voltmeters, 
Ammeters, Microam- 
meters, Maltirange Test 
Maters, Electrical Ther- 
mometers, Recording 
Instruments, etc. 
As contractors to various 
Government Departments, we are the leading 
Elsctrical Instrument Repairers in the Industry. 
For prompt estimate and speedy delivery send 
defective instrument by registered post, or write to 
Dept. W.W. 

L. GLASER & CO. LTD. 


96-100, Aldersgate Street, London, Е.0.1. 
Tel: Monarch 6822 


INS TRUMENT 
REPAIRS 


О oO 
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TELEPRINTERS . PERFORATORS 
REPERFORATORS . TAPE READERS 


Picture Telegraph Equipment; Morse Equipment; 
Pen Recorders; Switchboards; Rectifiers; Tape 


Pullers am! Rewiuders; Motors: Suppressors; Tele- 
printer and Teletype Tables; Silence Covers; 
Termini; V.F. Equipment; Telephone Carriers 
anl Repsaters: Send/Receive low and High Pass 
Filtars; Teleprinter Tosters; Relay Testers; Oacil« 
{эзсорза; Valve Testers; Electric Meters; Tele- 
printer and Telefeltos Papor; Plugs; Sorketa; Key, 
Puth Miniature and Other Switches: Corda and 
Cables; Relave and Relay Bases: Counters; Uul- 
selectors: Telegraph and Sialns Transformers; 
Racks and Conaols; Miscellaneous Acceraorins. 


BATEY & CO., GAIETY WORKS 
AKEMAN &TREET, TRING, HERTS. 
Ring: TRING 2183 or 2310 
CABLES: RAHNO TRING 
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D. & B. TELEVISION „газо 


131 & I3la KINGSTON ROAD 
SOUTH WIMBLEDON, S.W.I9 


FOR THE FINEST, FASTEST SERVICE IN THE COUNTRY. 
We are Open from 10 a.m. Until Midnight. For any Informa: 
tion or problems you have Call or Phone, we are always 
pleased to һер. 


SEND FOR QUR COMPREHENSIVE 
L.O.P.T. SCAN COIL L.B.O., F.B.O., F.O.F.T. 


LIST 
Prices of nearly all makes and models, 2/6, post 6d. 
Invaluable aa a service ald. The finest list ever 
compiled. 


TRANSISTORS 

Genuine Mullard Transistors in sets of Six: 1, OC44; 2 OC45's; 
1, OC81D; 2, OUSI's in matched pair. Including OA81, 
Diode. for ONLY £2/2/6. 

Genuine G.E.C. Transistors in Sets of Six: 1, GET874; 
2, GET Q8 1, GET114; 2, GET114's in matched pair; 
plus 17 GEX 4 for ONLY £1/18/6. 


SINGLE TRANSISTORS PRICE LIST 
Mullard: OC44, 10/-; OC45, 9/-: OC70, G/-; OC71, Gi-; 
*0072, 7|»; OC76. 7/-; OC78, 7]- ; *OC81, 7/-; OC81D, 6/-. 
G.E.C.: GET874. 9/-; GET873, 8/6; *GET 114, 5/9. 

* Available In matched pairs at 1/- extra. 
Mullard Diodes: OA70, 2/9; OA79. 2/9; OA81, 2/9; ОА91, 


3/6. 
G.E.C.: GEX34, 3/3. 
All above are genuine manufacturers new Ist grade. 


SURPLUS TRANSISTORS 


Red Spot, A Е, OC71 and 72. Equivalent .. 4/8 each 
White Spot, В Е, OC44 and 45. Equivalent.. 5l- each 
Diodes, general purpose .................. 1/- each 


Various other types in stock, Please ask for prices of types 
not listed. 


TURRET TUNERS. Various Makes: 10. 16, 38 Mo/s, 40/- 
= EXAMPLE OF TRANSFORMER LIST 


L.O T. SCAN COILS 
FERGUSON: (New) (Used) (New) (Used) 
103T, 105Т........ 69/9 ЗЫ- 60/- 35/- 
992/4/6/8 69/9  35/- 60/- 35/- 
PYE: (New) (Used) (New) (Used) 
VAS VEA VI. 52/6 35/- 55/- 35/- 
VT? CIMA ...... 52/6 35/- 55/- 35/- 
MURPHY: (New) (Used) (Used only) 
V214, V240, V250 60/6  35/- 45/- 
ECKO; (New) (Used) (New) (Used) 
POPE BEES sc 4713  30/- 40/6 27/6 
231, 284, 293 ...... 54/- 35/- 40/6 27/6 


REGUNNED CATHODE RAY TUBES 
al) with 12-month Guarantee 
ALL MAKES: 12in., £3/15/-; 1411. £4/5/-; 17іп., £4/15/-. 
ADD: 10/- tor 90° tubes: 15/- for 100? tubes; 5/- for Electro- 
static types. 
SECONDS, with 12-month Guarantee— ALL MAKES; 121п.. 
£2/15/-; 14in., £3/5/- (when avallable); 17in., £3/15/-. 
SECONDS, No Guarantee—ALL MAKES: 12in., £1/5/-; 
l4in., £1/15/- (when available); 17in., £2/15/-. 
NOT APPLICABLE TO NO GUARANTEE SE 
10/- allowance on old tube !! in good condition. 


[IHE FABULOUS R.T.D. TRANSISTOR SIX: 
LATEST ON THE KIT MARKET 
Spec.: Bix transistor plus diode, printed circuit, super- 
het, ferrite rod aerial. Automatic gain control to stop 
overloading. Output 450mW in push pull. Al 
Componente brand new and guaranteed. Neat, small, 
two-tone grey cabinet. Two radios In one, portable 
and car radio. Incorporates car aerial input socket. 
Kvervything to build this superb Transistor Radio. 
Only £8/9/6. 


AZ3la 8/6 | EY51 7/9 | U26 12/- | 6AM8 3/- 
B36 5/6 | EY86 7/6 | 031 9/6 | 6Cb5 27/6 
077 j- | EZ40 6/- | USO 8/6 | 609 3j- 
DHT? 4/6 | KT33C 6/- | 052 7- | 6Fl  Bl- 
DK91 5/9 | KT36 8/6 | 0191 9/- | GF12  3j- 
hK92 8/- | KT66 15/- | 0281  9/- | 6FIS 7/- 
DK98 7/6 | PCC84 7/- | U282 20/- | 6814 9/6 
DL923 5/9 | POC89 8/6 | 0301 20 6815 9/6 
0194 6/9 | PCF80 7/- | 10801 611 19/8 
DL96 7/6 | PCL89 ПАРА EE 6V6 5j- 
EB91 3/- 10/9 | UBC41 7/9 | 10F1 4/6 
EBC33 5/- | PCL83 UCH42 7/- | 10Cl 10/- 
EBF80 9/6 | UF4l 8/6 | 1062 13/- 
ECC81 5/3 | PCL83 9/6 | UF42 3/9 | 10P13 9/- 
ECC82 5/9 | PL33 8/6 | ULAl 7/3 | 10P14 9/- 
ECC84!8/- | PL38 10/9 | 0146 7/3 | 12AT? 5/6 
ECF80 8/- | 1238 14/6 | UL44 11/6 | 12AU7 5/9 
ECH35 9/- | PL81 8/6 | UY41 6/6 | 2001 8/6 
ECH81 6/- | PL82 6/9 | UU8 14/6 | каз 9/- 
ECL80 6/9 | PL83 7/- | 009 6/6 | оору 12/6 
ЕКЗӘ 5/- | PY31 7/- | SP4 9/3 | pop 
EF50 3/9 | PY32 10/- | 8P61 9/3 1 10/6 
EF80 4/6 | PY80 6/6 | W77 j- | 20P3 12/- 
a 3- РҮ: 6/- | 277 3/- | 20P4 18/6 
3 - | PY82 6/6 | 504 5/- | 278U 14/- 
BE Es PZ30 10/- | 5V4 9/- | 3001 7/- 
Elai 2910 | U?2 9/6 | 5Y3 10/6 | 3012 %- 
ЕҮБ1ВЕ U24 10/- | 524 10/- | 30P4 10/9 
6/- | U25 19/- | 6AL5 3/- | 185BT 14/- 


| These nre only examples of our valves: if you do nol see what 


vou require send stamped addressed envelope for special 
quotation, 


We pride ourselves that we can obtain and supply any TV 
spare, OUR GIGANTIC STOCKS INCLUDE: Line Output, 
Frame Output, Sound Output, Line and Frame Blocking. 
Озо. Trans. and Scan Coils for any make or motel Television, 
Pleasa ask us for AN Y components yote require-—32e are almost 
ceriain to have them. 


TERMS; 8.A.E. all enquiries. C.W.O. or C.O.D. 3/- extra 
Postage on Valves 6d. each. C.R.T.s 12/6 inc. insurance 


SATISFACTION ASSURED, RETURN POST SERVICE, 
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CRYSTAL CALIBRATOR No. 10 
A crystal controlled heterodyne wave- 
meter covering 500 Ae to 10 Мс/5. 
(Harmonics up to 30 Me/s.). Requires 300 V. 
15 mA. and 12 V. 0.3 a. D.C., but can be 
easily modified for 120 V. and 1.4 V. work- 
ing. Size 7 x 74 x din. Good condition, 
complete with valves, crystal, instruction 
manual and circuit. ONLY 59/6. Post 3/6. 
This item available complete as above. 


BRAND NEW and with spare set of 
valves. £4/10/-. Pose 3/6. 


CANADIAN CRYSTAL CALIBRA- 
TOR. Uses double crystal and multi- 
vibrator circuit to give ''pips " at | 
Mc/s., 100 Kc/s. and 10 Ke/s. Incorporates 
Modulator. With book. 79/6, post 2/6. 


MOVING COIL PHONES. Finest 
quality Canadian with chamois ear-muffs 
and leather-covered headband. With 
lead and jack plug. Noise excluding and 
supremely comfortable. 19/6. Pose 1/6. 
MATCHING TRANSFORMER (for 
Hi impedance), i.e. for HRO, CRIOO, etc., 
with standard jack plug. 4/6. 


SELENIUM BRIDGE RECTIFIERS. 
Funnel cooled. А.С. input 45 v. RMS, 
D.C. output 30 v. l0 amps. BRAND 
NEW. Boxed. 45/-, post 3/6. 


CONSTANT VOLTAGE TRANSFOR- 
MERS. Input 190 co 260 volts, 50 c.p.s. 
Output 115 volts at 2 КУА. A pair of these 
will give a constant output of 230 volts 
at 4 КУА. Price £17/10/- each plus £! 
carriage. Two for £35, carriage paid. 


АМО SIGNAL GENERATORS No. і. 
Post-war type covering 50 Kc/s со 80 
Mc/s. in 6 turret operated wavebands. 
standard А.С. mains. 


Operates from 
in excellent condition and perfect working 
order, £12/10/-, carr. 7/6. 


6- МОТ VIBRATOR PACKS. HRO 
type, 180 v. D.C.. 65 m/amps. BRAND 
NEW. 29/6, post 3/6. Type PU2, 200 v. 
D.C. 100 m/amps., with О24 rectifier. 
BRAND NEW, 25/- post FREE. 


CHOKES. Parmeko 5 H, 200 m/amps., 
6/6. AR-88 chokes, 15 H., 90 m/amps., 8/6. 
Parmeko 8 H., 100 m/amps., 7/6. Postage 
any type, 1/6. 


QQVO6—40 30/- 


CO-AXIAL RELAYS (Switch Type 
78A). Simultaneously switch two separate 
inputs to alternative outputs. 24 volt D.C. 
coils (can be hand operated). Size 
(approx.) 5 x 3 x 3in. 8/6. Post 1/6, 


PRECISION RESISTORS. One Megohm 
1% 1 watt wire wound, ex-U.S.A. BRAND 
NEW. W. 10/6 per dozen. 


SANGAMO- 
WESTON 
VOLTMETERS 
561. Dual range 
0-5 and 0-100 v. 
D.C. FSD I m/A. 
3in. scale. Recent 
manufacture. ideal 
for schools. Com- 
plete in super qual- 
ity canvas carrying 
case, with test 
prods and leads. 


Boxed 27/6. Post 2/6, 


E 


BRAND NEW, 


WIRELESS WORLD 


PCR COMMUNICATION RECEIVERS 
Made by Philips these compact 6-valve receivers incorporate 
an RF, two IF and a full size output stage for loudspeaker use. 
There is à phone jack for moving coil phones. Al sets are in 
PERFECT WORKING ORDER and give very fine results on 


short waves. 


Type PCR has a self contained speaker and covers 850 to 2,000, 
200 to 550, and 16 to 50 metres. 
AS NEW CONDITION .............................. 


Type PCR 2 requires external speaker and covers 850 to 2,000, 
200 to 5S0, and 50 to 13 metres. 

USED (GOOD CONDITION ).................. £5 19 6 
CARRIAGE (any type) 10/6. 

POWER SUPPLIES. The above receivers require 250 volts 
HT and 12 volts LT. We will supply any of the above receivers 
fitted with a BRAND NEW INTERNAL POWER SUP- 
i-i for £2 extra. Fully guaranteed ready for use on A.C. 
mains, 


RECEIVER R 206 MK 2 
A super communication receiver with ALL the right features. 
550 A to 30 Mc/s in 6 ranges. Turret tuning, osc. vernier 


control super slow motion tuning. Fantastic sensitivity. 
Complete with power supply and speaker and in first class 
condition. £25 plus carriage £2. S.A.E. for details. 


AR-88D RECEIVERS 


One of the finest communications receivers ever made. 
Those we offer are in superlative condition, thoroughly 
checked and tested as regards calibration, alignment and 
sensitivity. 

Personal shoppers can see for themselves that we have the 
finest receivers on the market, Those unable со choose their 
receiver personally can rely on our integrity to send them 
a firsc-class set for ONLY £35. 


THE GOOD COMPANION 

At last we are satisfied that a first-class transistor receiver 
with a performance at least equal to the best commercial 
receivers can be easily constructed. Come and hear one. 
The printed circuit technique, pre-aligned oscillator and 
I.F. transformers, American Philco R.F. transistors and 
Q.P.P. output of 750 mW from Mullard OC 82s ensure 
success. All the parts including 6 transistors, 2 diodes (all 
first grade), cabinet, 5in. speaker and comprehensive instruc- 
tions cost £9/19/6. Uses PP9 battery, 3/6 extra. 


THE POCKET FOUR 
The new version consists of 4 transistors and | diode. Uses 
printed circuit and ferrite rod aerial. All the parts with 
comprehensive instructions (DLR 5 speaker) cost 52/6, 
post 2/6. 


L, C & R BRIDGES 
AVO Capacity 5 pfd. to 50 mfd. Resistance 5 ohms to 50 Meg- 
ohms. Inductance can be measured against external standard. 
Balance is indicated on a meter which can be used as a valve 
voltmeter from 0.1 to 15 v. Leakage test and Power Factor 
scale. AC mains operation, Tested and guaranteed and in 
superlative condition. £9/10/- plus 5/- P. & P. 


AVO UNIVERSAL IMPEDANCE BRIDGE No. 2. 
Resistance 0.5 ohms to 55 Megohm, Capacity 5 pFd to 55 mFd. 
inductance $0 nillihenries to 550 Henry. Leakage at 25, 50, 
150, 250, 350 and 450 volts. Power Factor. A.C. mains opera- 
tion. These are in as new condition. £20 plus 7/6 carr. 


WAYNE KERR В!0! COMPONENT BRIDGES. 200-250 
А.С. mains operation. | ohm to 500 megohms in 16 ranges; 
] pFd. to 500 mFd. in 15 ranges, 100 milli-H to 5OCO Hen. in 
B ranges ; Q factor of 0:5 to 300 ; power factor '015 to 10; 
Comparator scale plus/minus 10%; leakage from | to 1500 
microamps. at test voltages of 6, 12, 25, 50, 150, 250, 350 and 
450. Magic-eye null indicator. А first class precision bridge. 
Size 14 x 9 x 9in. Wt. 24 Ib. In perfect working order and first 
class condition. £17/10/- plus 10/- carr. 

MINIATURE RELAYS (ALL BRAND NEW and BOXED 

G.E.C., sealed, wire ends, 670 2M2B H/D M1095 ..... 8j 


G.E.C., sealed, wire ends, 6700, 2 H/D makes, MI099 15/- 
G.E.C., sealed, wire ends, 5,0000 2 c/o., plat, M1052 17/6 
Siemens High Speed IK + 1К‹2, I с/охег.................. 10/6 


GIANT COMPONENT PARCEL 


Contains 100 à and 1 watt resistors, 50 НІ Btab resistors, wire wound 


resistors, carbon and W/W pots, 100 capacitors (mica, paper, Sprague, 
bias, variable, etc.), valvehoklers, tag stripe, metai rectiflers, sleeving, 


etc, All components are unused. GUARANTEED VALUE, 25/- plus 


2/6 post. 


UNISELECTORS 
25 Position, 8 bank double wipers, 24-volt operation. 
moved from brand new equipment, 62/6. Post 1/6. 


CHARLES BRITAIN (Radio) LTD. 


UPPER SAINT MARTIN’S LANE 
GORDON. W.C.2. TEMple Bar 0545 


Near Leicester Sq. Station. (Opposite Thorn House) 
Shop hours: 9-6 p.m. (9-1 p.m. Thursdays). Open all day Saturday. 


Re- 


£619 6 | 
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AVOMETER MODEL 7 


AVO MODEL 7 $11-10-0 
AVO MODEL 8 £15-15-0 


All meters are in perfect working order and 


first-class condition. Complete with 
batteries, leads and instructions. Please 
add 5/— for registered post and packing. 


BC 221 FREQUENCY METER 


125 kc/s. to 20 mc/s. 


This crystal controlled heterodyne fre- 
quency meter is too well known to need 


further description. Those we offer are 
complete with correct individual calibra- 
tion book and are carefully tested and 


guaranteed. Condition £16/-/- 


i$ very good. 


RADIATION METERS 


Portable close rate meter containing 
modern type rectangular 50 micro-amp 
meter CVX 494, electromecer valves, etc. 
BRAND NEW. Іп canvas carrying case. 
£319/6. Pose 3/6. 

PHILIPS RADIATION MONITOR. 
Type 1092C. A portable self-contained 
instrument for measuring radio-activity, 
uses the Mullard МХ-115 Geiger counter 
tube, and 15 scaled 0-10 milli-Rontgens per 
hour. Supplied complete with carrying 
haversack. BRAND NEW. #17/10/-. 


AIRCRAFT CINE CAMERA G.45. 
Takes 25ft. of 16 mm. film. 16 frames per 
Complete with 24 v. motor and 


sec. 
lens. 29/6. Post 3/6. 


GAUSS METERS 


American type TS-15/AP. Made by id: 


Electric for М.1.7. Radiation Lab. 


NEW. Є7/10/-. 


D.C./A.C. CONVERTERS. Input 12 v. 
D.C. Output 230 v. 50 c/s. А.С. at 
135 watts. Fitted with 0-300 v. А.С, 
21іп. meter and slider resistor for voltage 
adjustment. In stout wooden carrying 
case with lid. Perfect working order. 


£9/19/6. Carr. 10/6. 
Input 24 v. D.C. Output 230 v. А.С. 
50° c/s. 100 watts. іп grey metal case. 


BRAND NEW. 92/6. Carr. 7/6. 


MICROAMMETERS 
R.C.A. 0-500 microamps. 2iin. circular 
flush panel mounting. Dials are engraved 
0-15, 0-600 volts. As used in the American 
version of the No. 19 set. BRAND 
NEW. Boxed. 15/-. 

American 0-100 microamps. 241п. square 
flush panel mounting; BRAND NEW. 
Boxed. 42/6. 


MULTIMETERS 
1,000 Q[Volt А.С. and 
D.C. volts 0-!0, 50, 
250, 500 and 1,000 
D.C. current 0-10, 
0-100 mA. Ohms 
0-2,000, 0-200K. Bake- 
lite case size 54 x 34 
x 2tin. Fully guaran- 
teed with test leads, 
prods and іп- 

ternal battery, 


59/6 
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TRANSISTOR PRICES DOWN! 


NEW PUSH-PULL SIX DESIGN 


Med/Long Waves and Trawler Band. 6 name 
brand transistors plus 2 diodes. 


3 2 RF stages. 
Attractive 2- 
tone case. 
Take it 
anywhere. 
No aerial re- 
quired (ex- 
cept for car 
use suit- 
able 


size speaker. Sockets for car aerial. À p 
sure to listen to, May now be built for £5/19/6 


р.р. 3l-. 

Send 1/6 for parts price list and easy-build 
plans. 

"Scottish Home, ‘light’ and Norwegian 
Service—no aerial. At night 208 and several 
of the Home programmes and foreign stations 
at sea level—not bad for a '6' am quite 
satisfied."  T.H.W. on holiday in the Shet- 
lands. '* Тгаміег Band very good indeed. 
Radio Luxembourg and many others loud and 
clear." H.B.—Penzance. 


POCKET FIVE DESIGN 


Med/Long Waves and Trawler Band. 5 name 
brand transistors plus 2 diodes. 


"Lovely tone, and 
performance really 
good—no , aerial re- | 
quired.” L,S.— 
Bricelay Hill, Staffs. 
Total cost of neces- 
sary items including 
Jin. speaker £3/15/-, 
p.p. 3/- 

Send 1/6 for parts. price list and 
assembly diagrams. 


clear 


“TRANSONA-4” 


Medium, Long Waves and Trawler Band. 
4 name brand transistors plus 2 diodes. 


Mí 


Pocket size. Case 
black and red. Test 
receiver tuned in 
nearly 30 stations 
one evening. Parts 
E cost 52/6, p.p. 3/-. 
y Send 1/6 for parts 
price list and easy- 
build diagrams. 
PUSH-PULL SIX POCKET DESIGN. 
Medium, Long Waves and Trawler Band. 6 
name brand tran- 
sistors plus 2 diodes. А 
Pocket case red and 
black. Sensitivity 
of a superhet, tonal g 
quality of a ТАЕ. “ 
Jin. high grade speak- 
er. May be built for 
£5/9/6, р.р. 3/-. 
Send 1/6 for parts price list etc. 


ШТ 


AFTER SALES SERVICE. 


ALL PARTS SOLD SEPARATELY 


— ——— —— 


American manufacture miniature headphones, 
high or low impedance with matching trans- 
former. Brand new, boxed 25/-. Slightly 
used, good condition 16/6, post free. 


RADIO EXCHANGE 


27 HARPUR STREET, BEDFORD 


Phone: 2367, 10-1 p.m. Saturday. 


WIRELESS WORLD 


"BARGAINS WITH PERSONAL SERVICE” | 


COMMUNICATION RECEIVERS R.206. Mk. 1, .55- 
30 Mc/s. iu 6 rauges 100/250 v. A.C, or 12 v. D.O., high 
quality receiver complete with connecting leuda, plugs. 
etc., nnd separate power pack, oniy £23/10/-. цо, 
Mk. 11 model, £27/10/-. Carr. on both 30/.. R.107 
RECEIVER. 12- 17 Meje., 9 valves, 100/250 v. A.C. or 
12 v. D.C, from £19/10/— Carr. 30/-. R.107 B.F. 
and POWER UNITS, brand new, compiete R.F. units 
with dial and drive, POWER UNIT for 100/250 v. A.C. 
or 12 v. D.C., less valves, Ап. Carr, 10/-. Set 
of valves for same, 20/-. Р.Р. 1/-. POWER UNIT 
amem 57/8. Carr. 7/6. LF. TRANSFORMERS, 
9/8 each. Р.Р, Circuit supplied. 

MARCONI CR100, £19 and £2]. Carr. 20/-. H.R.O. 
with set of 9 coils, £21. Power pack, 49/8. Carr. 7/6. 
Bet, carr, 20/-. R.109 RECEIVER, 1.8 to 8.0 Mejs., 
complete with 6 valves, bullt*in speaker, for 6 v. D.C. 
supply, 90/-. Carr. 10/-. B,209 RECEIVER, 1-20 Mc/s. 
10 valve superheterodyne, RT and CW (AM or FM), 
built-in speaker or phone outputs, lightweight model, 

£18/10/. Carr. 20/-. For 6 v. D.C. supply. 

TX/RO No. 19 Mk. II complete station, complete vario- 
meter, P.U. cables, etc., only £7/10/-. Carr. 30/-. 
Mk. M sets only, Canadian built, complete with valves, 
70/-. Carr. 15/-. P.U, Mk. IL 15/-. Mk. Ш, 25/-. 
Carr, 10/-. Variometer, 19/6. Р.Р. 3/6. TX/RC 
Canadian No. 9, 1.8-5 Meja., separate receiver and trans+ 
mitter (less 813 vatve) complete with P. Unit for 12 v. 
D.C. operation, as new, circuit, only £7/10/-. Carr. 30/-. 
CALIBRATION TIME BASE UNIT. incorporates power 
pack 115/250 v. A.Q., Input; 300-0-300, 4/6.3 and 4/5 v. 
tappings, 5246 rectifler, fully smoothed, complete with 
10 valves and a host of usual components, brand new, 
only 45/-. Carr. 10/-. CLASS D WAVEMETER. Com: 
plete in transit case with instructions, phones, etc. 
Good condition, only 65/-. Carr. 10/-. ROTARY 
CONVERTORS. 24 v. D.C. input, 230 v. А.С, output. 
160 watts, new, £5/10/-. Carr. 10/-. 12 v. D.C., ditto, 
£7/10/-. 24 v. D.C. 50 v. А.С. 200 watts, 50/-. Carr. 
10/-. Auto transformer to suit 50-250 v. A.C.. 20/-. 


P.P. 5/-. 

. BC 221 Frequsney 
Meters, practically as new with charts, £15. Carr. 20/-. 
005508. No. 1035 Oscilloscope, perfect condition, £85. 
Carr. 30/.  R.308 COMMUNICATION RECEIVER, 
19-145 Де, (AM/FM). as new. one only, £30. Carr. 30/-. 
NIFE ALKALINE BATTERIES. 6v.. 75 amp. hr., 
storage or starter, Alled und partly charged, a" new, 
£7/10/-. Carr. 10/+. Price fur quantities. BATTERY 
CHARGERS, 200/250 v. A.C, Input, 24 v. D.C. at 10/12 
amps. output, £8/10/-. Carr. 30/-. Ditto, 12 v. 5/6 
amps, £5. Carr. 10/-. 


Terms. Approved Monthly Ajcs., otherwise (.W.O. 
No Н.Р. Terms. 8.А.Е. Enquiries, Carriage quoted only 
applles to Mainland. 


А. J. THOMPSON, “ Eiling Lodge," Codicote, Hitchin, 
Herts. Phone: Codicote 242. 


CLEAN AND SILENT 


D.C. „ A.C. 


UP TO 100 WATTS 


WITH THE 
FELGATE ELECTRONIC 
INVERTER MK Il 


FROM 210/250 VOLTS D.C. 


NO MOVING PARTS 
FREQUENCY CONTROL 
Manufactured by 


McCARTHY 


RADIO AND ELECTRONICS 
LIMITED 


STUDLAND HALL, STUDLAND STREET, 
LONDON, W.6. 


DECEMBER, 1961 


NEW—Quality Tools at cut prices. 
ENGINEERS 12-іп. ADJUSTABLE 
SQUARE WITH SPIRIT LEVEL 9/9. 
Sin. VERNIER CALIPERS WITH 
DEPTH GAUGE 10/6. 

WHIT. OPEN END SPANNERS, drop 
forged and plated, set 6, jin. to žin., 14/-. 
POCKET NEON TESTER, with retract- 
able screwdriver, 5/-. Sin. SIDE CUTTERS 
6/-. Sin. PLATED ROUND NOSE TAP- 
ERED PLIERS, U/-. Тіп. FLAT NOSE 
BOX JOINT TAPERED PL ERS, 8/6. 
Thin. COMBINATION PLIERS, 6/6. 
TUB. HACKSAWS (Eclipse type), 12/9. 
H.S. TWIST DRILLS. Set of 7. іп. to jin. 
4/-. Full size in wallet, 6/-. Set of 13-—9/6. 
Set of 17, діп.- in. in wood case, 16/-. 
Set of 21— № in.-8in. 23/6. Double Geared 
Жап. Chuck hand drill 24/-. Jin, Chuck 15/6 
OUR FAMOUS TRANSFORMERS. in- 
put 200/250 v. Output tapped 3, 4, 5, 6. 8- 
9, 10, 12, 15, 18, 20, 24, 30 v., 2 amp., 
25/-, 17, 11 v, 8 a; 3l/-. 5 a, 25j-, 
3.5 v. 9, 17 v., l a., 13/-. Р.Р. 

12in. SPEAKERS WITH 5in. TWEET- 
ERS by leading makers, 76/-. Less than 
half list price. 

NEW CELESTION OVAL SPEAKERS. 
81 x 5jin. 24/-. 

RELAYS. Single make contacte, 24 v. 
25 amp., 15/-. 

RELAYS. 4,000 ohm. Б.М. or S.B., 6/-. 
P.V.C. Recording Tape. Finest Quality. 
850 ft. reels, 19/6. 

ACOSCRYSTAL MIC. INSERTS 1} “dia. 8/-. 
Hi-Fi CRYSTAL MICROPHONES in 
Grey Bakelite case, 16/6. 

G.B. ELECTRONIC CRYSTAL STICK 
MICROPHONE in polished steel case. 
14 хбіп., complete with lead and plated 
Bulgin jack plug, 42/6. Weight 5 ozs. 
F.W. METAL RECTIFIERS. 12/6 voit, 
1 a., 7/6; 3 a., 13/-; 4 a., 17/6; 6 a., 28; 
12 v. 6 amps.. 30/-; 12 v. 16 а., 45/-. 
ARCO SLIDE SWITCHES. D.PDT. 2/6. 
TOGGLE SWITCHES DPDT 3/6. SP 1/9. 
MICRO SWITCHES, spring leaf, Make 
and Break, 5/6. 

MAINS TRANSFORMER AND RECTI- 
FIER giving 12 v. 1 a. D.C. Output, 20/-. 
NICKEL NIFE BATTERIES. 1.2 volt. 
2.5 amp, Size 3x2łx lin. Practically 
everlasting. 6/- or 3 for 17/-. 4 for 22j-. 
Ex W.D. MORSE KEYS. 3/6, 6/- and 8/6. 
1,000 NEW S.T.C. FREQ. CRYSTALS 
13,740 kejs. to 19,872 ke/s., 5/6 each. 
Plus 6d. postage. Lists available. 
PAXOLIN PANELS 12 x 6 x Jin., 3/6. P.P. 
4ft. x Зуп. x kin. 10/6. 

W/W RHEOSTATS 12 v. 1 a., 2/6; 5 а. 
4jin. Dia. 10/6. 

12 v. MINIATURE RELAYS. làixlix 
lin. Wet. 14 ozs. S.P.C.O., 8/6. S.P.C.O. 
and 3 M. 9/6. 

12 v. D.C. RELAYS 2 make 6/-; 2 for 11/6. 
SENCH GEARED  HAND-GRINDER. 
6xlin. stone 35/-. 

BENCH VICE. 2}in. with or without 
clamp. 16/-. 

ЕХ. W.D. 12 v. D.C. Revers/ble Geared 
Motors. 2}xI1}in. Ideal for all model 
use, 16/6. Wet. 10 ozs. 


RELAYS—WE HAVE 100,000 PLAIN 
AND SLUGGED WHICH WE CAN 
OFFER AT EXTREMELY COMPETI- 
TIVE PRICES TO INDUSTRIAL 
USERS. 


Enquiries welcome for RELAYS to meet 
your requirements. Please siate operating 
voliage andjer current. Contacis and 
applied voltage, 


Lists sent on request. All post paid. 
THE 


RADIO & ELECTRICAL MART 


Р.О. Вох 9 G.P.O. Tunbridge Wells, Kent 
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DEPT. B 
152/3 FLEET ST., LONDON, E.C.4. 


Telephone: FLE 2833 


Weekdays 9-6. Saturdays 9-1 


STOCKISTS FOR THE FOLLOWING 


AMPLIFIERS, STEREO AND 
MONAURAL, BY: 

VERDIK QUAD 

ARMSTRONG LEAK 

ROGERS W.B. 

DULCI etc. 


ANNOUNCING THE 
NEW VERDIK Mk. 1 


10 watt pusb- 

ultra linear ub 
amplifier with pre- 
amp. contro) unit. 
Amplifier; Vaives 
EF86, ECC83, 2— 
ELM, Е781 Вега: 
Чуну 40 M/Y for 
10 watts output 
impedance, 4, 8 and 
16 obms, spare supply for tuner, 200/250 v., А.С. 


NEW PRE-AMP. CONTROL UNIT, 


selector, bass 
treble 
continuoualy 


AMPLIFIER ANE 
E A ыш 


MK П AMPLIFIER, POWER АМР. 
AS ABOVE 
Pre-Amp.: valve EF86. INPUTS Radio: 
100 M/V., tape. M/V. GRAM: LP 50 M/V, 
18 60 M/V. MIC: 10 M/V., socket for record- 
ing direct to tape recorder. Treble; between 
-—10DB and + 120В at 10 kc/s. BASS 
between —JODB and +12DB at 20c/s. 
Finished grey, green atove enamel, controi 
panel ip gold lettering. fully guaranteed. 
DUE PRICE 214/19/0. Post & Packing 7/0. 


Here i i rro 


THE NEW VERDIK TAPE RE- 
CORDER. The S22, fitted with 
Collaro studio deck, twin track, 
3 speed 7tin., 3łin. and ljin. p.s. 
Fast rewind frequency response 
60 c/s to 10 kejs., microphone and 
radio inputs, record level indicator, 
ex. speaker socket, 2 watt output, 
attractively styled portable cabinet 


18іп. front to back, IStin. wide, 
641п. deep. Weight 26 Ib. 
Usual price 39 gns. OUR PRICE 


33 GNS. Packing and insurance 
15/-. 4 track model at 39 GNS. 
S.A.E. for details. 


ee eS 


THE NEW JASON RANGE 
FOR CONSTRUCTORS 


FMT2. In kit form with free standing case, 
power pack. Including valves, £8/19/6. 
FMT3. Variable tuner 88-108 Mc/s. Variable 
AFC contro] dual Imiters. approx. 80 miles 
range. Including valves, 210/19/0. 

JTV2 Tuner, self powered switched tuner for 
FM and TV sound. Both BBC and ITA, as 
required. Including valves. £13/19/6. 


MERCURY Il switched FM/TV sound tuner in kit form for building into cabinet. 


kit, £2/14/9. 
JTV2 Tuner completely assembled ready for use, £25/1 
B.A.E. for detalle. 


QUALITY TEN AMPLIFIER 


ATTRACTIVELY 
FINISHED GOLD ON BLACK PANEL using 2 БЕВЗ valves, 
separate inputa for magnetic and crystal p/ups, radio, tape 
and microphone, 
5 position input 


controls 


iabie between— 


1008 to . 12DB 
кейш ЕН дирт all components 
ter, treble filter including 2-tone 


for old records 


yon a inne etc. £9/19/6, complete, P. & P. 3/6. 
тв. Battery extra. All components 
PE jas guaranteed and sold separately. 

Send S.A.E. for details. Circuit 


___ PRE-AMPLIFIER 


V.H.F. TUNERS BY: 


ARMSTRONG T.S.L. 
LEAK DULCI! 
QUAD ROGERS, etc. 


The FLEET 6 PORTABLE 
TRANSISTOR RECEIVER 


Using 6 guaranteed first-grade tran- 
sistors, sensitive diode, p/pull output, 
medium and long wave bands, printed 
circuit, high Q ferrite rod aerial, 
6 x 4 high flux speaker. Provision 
for car aerial. Attractive 2-tone 
cabinet, overall size 9 x 7 x 3in. 


and 


var- 
instructions, 


cabinet, transistors, speaker circuit 


SHO DO bb bbb bbb tat 


bocca OD OG 


and instructions 2/- post free. 


Елса 


Xxx 


SPECIAL OFFER! 
THE "FLEET SIX" TRANSISTOR 


The '* Fleet 6," a wow of a transistor set chat really 
gets the stations. New design 6-transistor superhet 
Pocket receiver, using 6 guaranteed first grade 
transistors plus sensitive diode, push-pull output 


internal 

ferrite 

го d 

aerial, 

2łin. high 

flux speaker, 

provision for 

car aerial, overall size 

Simple to follow instructions. All 
This is 


Tk x 4% x 2fin. 
components guaranteed, service after sales. 
equal to many manufactured sets at double the price. 
All components including cabinet, transistors, speaker, 


circuit, etc., only £8/19/6, complete. Post and pkg. 
3/6. PP4 Battery 2j- extra. All components sold 
separately. Send S.A.E. for details. Circuit and instruc- 
tions 2/6 post free. 


918. 
Stockists of al] other Jason Kits. 


Including valves. #10/10/-. Power pack 


HI-FI SPEAKERS BY: 


GOODMAN W.B. 
PLESSEY T.S.L. 
WHARFEDALE  G.E.C. 
LORENZ etc. 


ASTOUNDING OFFER! 
THE NEW VERDIK 


PRECISION ТАРЕ DECK 


SPECIFICATIO N:Three Hi-grade motors 
driving from left to right, 2 knobs controlling 
record, repiay and fast rewind, interlocked 
mechanically and electrically ; solenoid 
operated brakes, giving even braking. 32 
and 74 IPS, separate erase, record and 
piback heads. P/back head gap length 
0.0002”. Simple drop in tape loading. Wow 
and flutter better than .2% at 74 sec. 
Quality stove enamel finish in white and 
grey. AC 210-250V. 70W. consumption, 
bias and erase approx. 65 kejs. Bias voltage 
approx. 30V. erase voltage 25-30У., 
frequency response 40CPS-12 KC/S. Built-in 
Rev. counter. Fully guaranteed. 


OUR PRICE £18/19/6. Post & Packing 12/6. 
BUY NOW! 


Definitely the last of the remaining 
stocks of che AVANTIC BEAM- 
ECHO HI-Fi EQUIPMENT 

SP21 STEREO PRE-AMP 
CONTROL UNIT 

А twin channe) pre-amp. control unit, has 
6 inputs for each channel. INPUT SENSI- 
TIVITY for 250 M/Y or 1.5 V. output. 
TUNER 100 and 250 М/У. Tape 100 M/V. 
flats 260 M/V. PICK-UP 5 and 50 M/V. 
Frequency response: 40 с/в. to 15 Кс/в. 
TAPE OUTPUT 50 M/V continuously 
variable bass and treble control, loudness 
control and stereo balance control. Power 
required 6.3 V. at 1.3 amp. А.О. 350 V. at 
6 M/A D.C. Will match any hi-fi amplifier. 
Manufacturer's price 228/10/-. OUR PRICE 
now £16/19/6. Carr. and packing 10/-. 


AVANTIC PL6-21 

High quality monaural] power amplifier and 
pre-ainp. compactly housed and suitable for 
shelf mounting or cabinet. Two EL84, three 
KF86, one ECC83, one Е281, 20 watta peak; 
speaker Impedance, 4, 8 or 16 ohms. Sen- 
sitivity; 4 M/V on pik- up. 3 M/V on tape. 
100 M/V on tuner, intermod. distortion 
1% at 10 W. equivalent. Binewave output. 
Maker's price £28/10/- OUR PRICE 19 gus. 
Post and Packing 10/-. 


AVANTIG 

STEP 11 Stereo pick up pre-amp. unit, 
84/-. P. & P. 2/6, 

STEP 21 tape pre-amp. unit, also 84/-. 
P. & P. 2/6. 


STOP PRESS REPEAT OFFER 
HI-FIDELITY TAPE HEADS 

Made by famous manufacturer, Brand 
new. Upper track, record/play-back, 
high tmpedance giving up to 12,000 
с.р.в. at 7j LP.B. Output 5 m/volts at 
1 кс. at 7} I.P.8. Erase heads low im- 
Poat a 


pedance. Only 29/6 per patr. 
PORTABLE BATTERY ELIMINA 
MADE BY COSSOR 

Housed in two containers which are to 
replace AD35 and В126 Batteries, 
39/8 plus 2/- P. & P. Only suitable for 
use with Dk96 Series valves. 


| 
| 
| 
| 
| 
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IMPERIAL CHEMICAL INDUSTRIES LTD. 


PLASTICS DIVISION 


has vacancies at its headquarters ат Welwyn Garden City for the following 
appointments: 


(a) Designers (Electrical) for power and lighting installations in industrial 
plant. (Experience with British Standards, Flameproof and intrinsically 
safe practice would be an advantage.) 


(b) Designers and Draughtsmen (Instruments) for application of instrumenta- 
tion, including automatic control of industrial plant. 


(c) Experimental Officers for 
(i) work on instrument evaluation and automatic control systems 
(knowledge of machine tools and workshop practice would be an 
advantage); 


(i) work on development of electronic equipment for use in the 
measurement and control field. (A knowledge of transistorized 
circuits and pulse techniques would be an advantage). 


Candidates should have an appropriate Higher National Certificate or Ordinary 
National Certificate and experience in the field offered. 


Excellent conditions of service include a 37} hour, five-day week, a Pension 
Fund and a Profit Sharing scheme. For married men assistance is given towards 
removal expenses and a lodging allowance. 


Apply briefly, quoting reference No. 5147, to the Personnel Officer, Imperial 
Chemical Industries, Plastics Division, Bessemer Road, Welwyn Garden 
City, Herts. 


DATA PROCESSING 


TRAINING TO BE ELECTRONIC COMPUTER 
ENGINEERS AND TECHNICIANS 


Outstanding opportunities are offered by this young and rapidly 
expanding Company to men interested in the maintenance 
of large scale computers. Men with initiative and a logical 
and decisive approach to problems are invited to apply for 
entry to our next training courses. 

There are openings for people with any of the following 
backgrounds:— 


(i) Experienced electronic engineers with or without 
qualifications. 
(ii) Men with experience of electro-mechanical equipment 
and preferably a knowledge of electronics. 
(iii) Qualified men with a degree or H.N.C. 
(iv) Men with ** A " level in maths and physics and an active 
interest in electronics. 


The positions are pensionable and there are excellent prospects 
for rapid increase in salary. If you are seeking a progressive 
career in an invigorating atmosphere, write to: 


The Personnel Manager, LEO Computers Limited, 
Hartree House, Queensway, London, W.2. 


DECEMBER, 1961 


Due to further expansion, 
ABC Television 
invites applications from 


ENGINEERS 
OF ALL GRADES 


for vacancies in the Maintenance 
Department,Central ApparatusArea 


| —including Videotape or Telecine. 


A thorough basic knowledge of electronics 
and the ability to maintain equipment is 
essential. Industrial experience in an allied 
industry would be an advantage. 

Sal: ries are in the range of 4691-21560 p.a, 
Applications must be made in 
writing to: Th- Personnel Kanager 
ABC Te'evisizn Ltd. Broom Road, 
Teddington. Middlesex. 


Vacancies in Government Service 


A number of vacancies, offering good 
career prospects, exist for 


RADIO OPERATORS 
Write giving details of education, quali- 
fications and experience to:— 
Personnel Officer, G.C.H.Q. (RO/3), 53, 
Clarence Street, Cheltenham, Glos, 


STERN RADIO LIMITED 
109 & 115, FLEET ST., E.C.4 


have vacancies for 


TWO RADIO ENGINEERS 


Applicants must be experienced and 
possess sound technical knowledge. 
Good wages are offered plus Bonus 
and Staff Pension Scheme. Half-day 
on Saturday. 


Phone FLEET STREET 5812 
or call at 109, Fleet Street 
(at Ludgate Circus, close to 
Blackfriars Station). 


QUEEN MARY COLLEGE 
(University of London) Mile End Rd., E.1 
Nuclear Engineering Laboratory 
Chief Technician 
A Chief Technician is required to help 
in developing equipment and to supervise 
newly-erected laboratories. Experience 
in a laboratory, adaptability and enthu- 
siasm are more important than paper 
qualifications or specialised experience. 
The work of the department includes 
electronics, vacuum circuits and precision 
mechanical engineering. А well equipped 
electronics workshop and machine shop 
ате available. Pension scheme; five day 

week; four weeks annual leave. 

Appointment, according to ability etc. 
on scale £940 x30 to £1,060 and in 
special cases to £1,195 per annum. 

Letters only to the Registrar (NC) 
Queen Mary College, stating age and 
giving full details of experience · апа 
present work. 
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CANADA 


CANADA'S largest electronics specialists have vacancies for 


RADIO AND ELECTRONICS TECHNICIANS for duties 


in remote areas of Canada. Salary $7,500 per annum. 


Qualifications—three years or more experience in installation or maintenance of communica- 
tions type equipment with special emphasis on radio relay, carrier, radar and data transmission 
systems. Academic qualifications to City and Guilds or Higher National Certificate desirable, 
but applicants with extensive practical experience considered. 


Suitably qualified applicants should send a resume of their qualifications and attach a recent 
Passport size photograph. 


Interviews for selected applicants will be arranged in London during January 1962. 


Cost of transportation to Canada for personnel accepted will be borne by the Company. 


Apply in writing to Mr. C. G. Pennington, 60/62, St. Martin's Lane, London, W.C.2, marking 
the envelope * CANADA.” ref. No. W.W. 


WHAT'S YOUR LINE! — — — —— 


Bh d RADAR ELECTRONICS ? WF | THIS IS 
= A TELEVISION ELECTRONICS ? й E 


къ; Lm xb Г | 


-COMPUTING SYSTEM SERVICING 


Do you aspire to a position with responsibility for many thou- 
sands of pounds worth of equipment? Do you realise that this mr 1. Е 
field offers excellent prospects of promotion? If so, send іп mr [ I 


full particulars of yourself to: 


жшн вите {|b 


Department G.P.S. | | = 
ENGLISH ELECTRIC HOUSE, STRAND, LONDON, WC2 
| P4 Quoting Ref. Number 3°0H/W.W. 


Ж Р | i for conslderatlon against positions which are and will be 
available after training in London, the Home Counties, 


ABSA am BE West Country, Midlands and the North West and others 
P = E which involve travel both in this country and abroad. 


EJ +] | и The Company Is prepared to assistin any housing prob- 
” em that may arise. 
ЖЕТА е UL: 11] 
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TRAINEE 
ELECTRONIC ENGINEERS 


systems. 


are manufacturers of all types of telecommunications 
equipment from SHF  micro-wave radio to audio line 
We are expanding our Engineering Depart- 
ment and require :— 


ELECTRONIC ENGINEERS 


capable of producing prototype manufacturing information from laboratory 


Schematic sketches. 


Training: 


We are prepared to offer a 


eriod of up to 6 months’ 


training so that successful applicants can familiarise them- 


selves 
equipment. 
Qualifications: 


with our current 


range of telecommunications 


Evidence of progress in ONC in electrical engineerin 


or C and G in telecommunications; a mechanical as well 
as an electronic bent; some experience with electronic 


equipment. 
Salary: 


A generous starting salary will be paid and this will be 


reviewed at the end of the training period and thereafter 


twice a year. 
with full details to:— 


Apply: 


The Staff Officer 


THE GENERAL ELECTRI€ CO. LTD. 


Copsewood, COVENTRY 
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ELECTRONIC 
TESTERS 


Unicam Instruments Ltd. specialises 
in the production of high quality optical 
instruments for use in spectrum analysis 
and has an international reputation as a 
leader in this field. At all stages of 
manufacture, the best standards of 
workmanship are needed. 


We have vacancies for men with 
electronic experience for testing. Radar 
and Radio Technicians with fault finding 
experience would be suitable. 


If you have the kind of background 
which you think would fit you for this 
interesting work, please let us have full 
details of your qualifications and ex- 
perience. 


Apply to the Personnel Manager, 
Unicam Instruments Ltd., 
York Street, Cambridge. 


ee00066o9209$9000290 


e€$00600600000Í000000200000200009?59 
Enthusiastic | experi- electronic engineers 
сой Or mages: mechanical engineers 
with suitable qualifi- d ht 
cations who seek re- raug smen 


ward for effort in a 
pleasant and challeng- 
ing environment are 
invited to write, "phone 
or call:— 


[ Plessey | 


J 


A limited number of interesting posts 
are still open in our new 

laboratory at Ilford working 

on forward looking development in 

the advanced telecommunications field. 


The Personnel Manager, 
The Plessey Company Limited, 
Шога, Essex. ILFord 3040. 


e@e90 0066806076000 


ELECTRONIC TEST 
ENGINEERS AND TESTERS 


Light Engineering Company in the 
Midlands is requiring the above for 


its COMPUTER DIVISION. 


Applicants with a knowledge of this 
type of testing. and wishing to obtain 
well-paid position., should apply stat- 
ing qualifications апі experience to 
The Personnel Manager, Box No. 5061, 
c/o *' Wireless World.” 


ee: 


ENGINEER 


is required by our Test Department for 
the fault finding and testing of electronic 
instruments to government specifica- 
tions. 


Applicants should have had previous 
experience in this work, or dealt with 
radar in the Services or have serviced 
televisions and radios. 


Ref. No. 577/WW. 
Please арріу— 
Mrs. G. E. Mills, 
Deputy Personnel Officer, 
Solartron Laboratory 
Instruments Ltd. 
Cox Lane, Chessington, Surrey. 

Telephone: Lower Hook 2150 


RADIO SERVICE 
and 
RADIO INSTALLATION 
ENGINEERS 


Radiomobile at Cricklewood offer 
well paid and interesting employment 
to Radio Service and Radio Installation 
Engineers. 


Applications should be made in 
writing, quoting reference SM.435, to: 


The Staff Manager, 


S. SMITH & SONS (ENGLAND) LTD., 
Cricklewood, London, N.W.2. 


er telephone for an apbointment to;— 
The Service Department — GLAdstone 017 


CHRISTMAS 
OFFER 


We offer, for the month of December our 


"SPECIAL SIZE" 
Combined Valve, Component & Tool Box 
FOR ONLY £1.19.6 Carriage 3/6 
or with set of Tools 

FOR ONLY £4.7.6 Carriage 5/- 


Idea! for beginner, apprentice 
or home constructor 


A WONDERFULL PRESENT 


Only obtainable from the manufacturers 
GEO-PAT SUPPLIERS LTD. 
LAMBRIDGE ST. LARK HALL 


Please ѕирріу.................. 
With/Without Tools. 
т ЖАИ Р, enclosed, 


seseeee Special size 
P.O./Cheque 
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TRAINING IN 

RADIO 

TELEVISION AND 
TELECOMMUNIGATIONS 


WIRELESS WORLD 15i 


SET YOURSELF A TARGET TO SUCCESS 
Train for one of the following certificates by 
means of our courses. 
Radio Trades Examination Board (R.T.E.B.) Radio and Television 
Servicing Certificates. 
City and Guilds Telecommunication Technician's Intermediate 
and Final Certificates. 


HOME STUDY COURSES 


(A) Radio and Television Servicing. 
(1) Introductory course. 
(2) Basic course covering R.T.E.B. Intermediate Radio and 
Television Servicing Certificate Examinatlon. 


THE 

PEMBRIDGE 
COLLEGE 

OF ELECTRONICS 


(B) Courses in Radio, Telecommunications and Mathematics for 
the City and Guilds Certificates. 
Courses may be taken singly or in groups. 


To: The Pembridye College of Electronics | 
(Dept. P.10), 34a Hereford Road, London, W.2. 
Please send (without obligation) details of 


TEST ENGINEERS 


(T/V Transmission Equipment) 


Applications are invited from 
engineers of above average ability 
for a limited number of posts 
connected with the interesting 
and varied work of setting up 
and proving of a wide range of 
equipment, including transmit- 
ters, studio and control equip- 
ment, outside broadcast equip- 
ment and closed circuit systems. 


A sound basic electronics 
knowledge is essential and pre- 
vious ‘television ` experience 
would-be an advantage. 


Progressive salaries are offered, 
with extremely good prospects, 
and excellent working conditions 
in a pleasant friendly atmo- 
sphere. 

Applicants should write, quot- 
ing * ТТЕ” to the 


Engineering Personnel Officer, 


PYE T.V.T. LTD., 
St. Andrew’s Road, 
Cambridge. 


BLACKBURN ENGINES LTD., 
Brough, East Yorkshire. 


Vacancies exist {п the Gas Turbine Engine Design and Develop- 
ment departments for the following staff:- 


1. ELECTRICAL ENGINEERS 

2. SENIOR ELECTRICAL 
DESIGN DRAUGHTSMEN 

3. INSTRUMENTATION ENGINEERS 


Applicants for (1) and (2) should possess a Degree, H.N.C. (В]есг.) 
or equivalent qualifications; for (3) an O.N.C. (Elect) is the 
minimum qualification. Previous experience in the Aircraft Gas 
Turbine Engine Industry would, of course, be an added advantage. 


The above positions are progressive and offer ample opportunities 
for advancement; free Life Assurance and a Pension Scheme is in 
operation, together with adequate canteen and welfare and assisted 
travel facilities. 


Application forms are obtainable from the 
Design Office Manager at the above address. 


(Member Company of the Hawker Siddeley Group) 
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DO-IT-YOURSELF TRAINING TECHNIQUE 
CWI in RADIN & ELECTRONICS TECHNICALLY TRAINED by 
3 


Y N whil BUILD... 

ee IN RADIO, TELEVISION AND 
| aaa ELECTRONIC ENGINEERING 

ANNOUNCI NG—alter years of anccessfnl operation іп othe: 

countrles—the latest system in home training in electronics 


Fascinating ... 

Introduced by з new British training orgunisation. АТ LAST— 
a simple way of learning—by practical means—the " how and 
why" of electronics with the minimum of theory and no 
mathematics! FOU LEARN WHILST BUILDING actual 
equipment with the components and parts which we send you— 
and you really have fun whilst learning! And afterwards— 
you have a first-rate piece of home equipment plus the 
knosledge of how it works and how it can be serviced. Г 
THIS NEW SYSTEM brings vou an exciting new 
opportunity at а very moderate cost—and there are 
NO MATHEMATICS! Post th» reply coupon 
TODAF (or FREE Brochure to Britain's Leading 
Ralio Training Organisation. 


Opportunities in Radio Engineering and allied professions awalt 
the | C S trained man. 1C $ Courses open 2 new world to the 
keen student . . 


RAD'!'O AND TELEVISION ENGINEERING; 
RADIO AND TV SERVICING; 
ELECTRONICS, COMPUTERS & 

DATA PROCESSING. etc. 


ІС 5 Courses give very real help to the man setting up his own 
businos: or lacing a technical career in the radio industry. 
Examination Courses lor:—British Institution o! Radio Engineers 
City & Guilds TELECOMMUNICATION TECHNICIANS, C. & С. 
Radio & TV Servicing (К.Т.Е;В.) and C. & С Radio Amateurs. 
LEARN AS-YOU-BUILD PRACTICAL RADIO COURSE 
p Build vour own 4-valvs TRe and 5-valve superhet radio receiver 
EM OL M LOTS OF INSTRUCTIVE Signal Generator and High-quality Multimeter. 

e HI-FI INSTALLATION EXPERIMENTS AT HOME! FILL IN AND POST THIS ICS COUPON TODAY 


EST E PM it brings th» FREE 1C S Prospectus containing full particulars 
xe tian MS OM AD D No Mathematics! of IC 5 courses in Radio, Television and Electronics 


PK To: RADIOSTRUCTOR (Dept. 5105) 
P АЕ | Reading, Berks. с 


Please send Brochure without obligation to 


International Correspondence vidi | 


r INTERNATIONAL | (Dept. split gis Pr v ee 
CORRESPONDENCE ОИ ЕЕ 


| ADDRESS ——  — — дА | 
| Block Capitals Please | 


BLOCK | 
CAPS 


nes || B $CHOOLS 


—T€— -——————— ) _ 12.6! 
[E o Rd o 


RADIOSTRUCTOR e, RE | 


RRITAIN'S LEADING ELECTRONIC TRAINING ORGANISATIO: | ће KEEN STUDENT = sia ee a eee mc 


PROJECT DESIGN ENGINEER 


to carry electronic pro;ects through from circuit 
design, styling, and mechanical engineering to 


Make Your Ability PAN 


UNLIMITED OPPORTUNITIES exist today ior " getting on™ 


but only for the fully trained man. Let I.C.S. tuition develop your talents production. 

STUDY IS EASY with I.C.S. guidance. The courses are thorough. Qualification: degree, H.N.C. or equivalent. De- 
YOUR ROAD TO SUCCESS can stare from here. today Complets sign ааа A pc das essential, jew 
this coupon and post it to us, for lull particulars of che course whic in miniature or V.H.F. equipment. e range 
шш Na Um oie nde f pois 23-35. This is a NE Eon aid oils 
E usa. neu & Complies бийс Т CDU excellent prospects of advancement. Non-contri- 


Dept. Store Copywriting Flower & Vey. Growing P.D.A. Examination butory pension scheme and life assurance. Apply 
ART MANAGEMENT POLICE 


Oil а Water Colour Business Management Police Entrance Exam. in confidence to Personnel Manager, 
Commercial Hlustrating Hotel Management 


BUILDING Office Management RADIO, T.V. & ELECTL. MULTITONE ELECTRIC CO. LTD., 


Architecture Clerk of Wks. Industrial Managenient Radio Servicing & Enutg. 
Buildg. Constr. & Allled Personnel Management — T.V. Servicing & Eugrg. 12-20, Underwood Street, London, N.1 
Trades, Quantity Surveyg. Work Study, Foremanship Radio Constrn. (with kits) 
CIVIL ENGINEERING MECHANICAL & MOTOR SELLING 

Highway Eng. Struct. Engrg ENGINEERING Commercial Travellers 
Concrete Engineering Engineering Maths.,Weldg. Sales Mangnt, Ret. Selling 
COMMERCE Diesel Engines and Locos. 

Bookkeeping, Accountancy, Inspection, W'kehop Pract. WRITING FOR PROFiT 


Office Training, Coating, Refrigeration, Motor Mech. Short Story Writhig 

Becretaryship. Storekeepiug Running ani Maintenance Free-Lance Journalism D R A U G H T S M Е М 
Shorthand & Typewriting (many other subjects) And many other subjects 

DRAUGHTSMANSHIP INTENSIVE COACHING for all principal exami- Vacancies exist in our expandinz 
Architectural. Mechanical. gations, jncludinz С.1.8., A.C.C.A., 1.C.W.A., 


базы Ode Pie БЫА ВЕСИ СР eat & ELECTRONICS DIVISION 


Storr today the \CS way: MECHANICAL AND ELECTRO- 


ELECTRONICS 
(Dept. 222) 


Industria! Electronics 
Computers & Maintenance 
FARMING 
cad & Livestock 

arm Machinery Maint. 

Pig & Poultry Keeping tatertext House, Parkgate Rd., London, 9. W.11 
Market Gardening Send FREE book on 

FIRE ENGINEEF.iNG 

LITE. Examinations — 4 Name анон оона е «оче еннен 
Fire Service Promotion 

GENERAL EDUCATION M LDECCCOOS ROO ETT DEED TEES 


Good Eng., Foreign Langs. 
G.C.E. subjects at ordinary 


MECHANICAL DRAUGHTSMEN 


'The work .nvolves the design of Consoles, Electronic Units for 
Government and Commercial Projects. 

Preference will be given to m:n over the age of 25 years 
capable of working with the minimum of SUPERVISION, 
Familiarity with the use of Ministry Specifications and preparing 
Drawings to D.E.F. 23 would be an cdvantage. 


Applications giving full particulars should be sent to The 
Personnel Manager, Box No. 5060, c/o “Wireless World.” 


or advanced level 


INTERNATION 
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» DE TO AMBITIOUS ENGINEERS 


= THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 


Have you sent for your copy? [нусу is YOUR ICAL INCLUDING 
PRACT у 
реноме г Марыа c PET SUBJECT? EQUIPMENT TOOLS! 


the best paid engineering posts. It tells Mechanical Eng., The specialist Elec- 


Р Electrical Eng., y НМЕ 
you how you can quickly prepare at home Civil Engineering, Basic Practical and Theore- BE тк тас 
for a recognised engineering qualification Radio Engineering, tic Courses for beginners in. ing E. MT. Institutes) 
and outlines a wonderful range of modern Automoblle Eng., Radio, T.V.. Electronics, Ete, NOW offers you a B 
= Aeronautical Eng., A.M.Brit.LR.E. City & Guilds pea! laboratory train- 
Home Study Courses in all branches of Production Eng., Radio Amateurs’ Exam. ing at home with 
Engineering. This unique book also gives Building, Plastics, R.T.E.B. сы practical equipment. 
full details of the Practical Radio & Elec- | Draughismanship, pes Ask for details. 
tronics Courses, administered b pr isi id 
alist El TSeS$, ist „Эу our кан & Be Servicing в р. E. T. 
Specialist Electronics Training Division— GET SOME таспа ега 
the B.I.E.T. School of Blectronics,explains | LETTERS AFTER 1 "ane Engineering SCHOOL OF 
the benefits of our Employment Dept. and YOUR NAME! ELECTRONICS 


shows you how to qualify for five years 


promotion in one year. E. POST COUPON NOW 7 
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We definitely Guarantee A.M [Prod E B Please send me your FREE 156-page А 
Ad.0.8.. B “ENGINEERING OPPORTUNITIES” ü 

6 NO PASS — NO FEE? d ee @ (Write if you prefer not to cut page) S 

Whatever your age or experience, you cannot afford A.M.Brit.l.R.E. ü 

to miss reading this famous book. If you are City & Guilds Lj NAME... EE S omoes 

copy of “ENGINEERING OPPORTUNITIES! | "esee Ш ы 

сору of ЕМС Eto., ett, oo m в 

TECHNOLOGY (Incorporating E.M.I. institutes) “КО юс 

’ 
(Dept. SE/22 ),29 Wright’s Lane, London, W.8 g SUBIECT OR EXAM В 
THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 


THE ATTENDING COURSE 


Full-time One Year Course in Radio and Television. College 
PEMBRIDGE course in basic principles for prospective 
servicing engineers. 
This course is also suitable for those wishing to maintain 
COLLEGE all types of electronic equipment. 
Next course commences 3rd January, 1962. Following 


OF ELECTRONICS course on 25th April, 1962. 


This course is recognised by the Radio Trades Examination 


OFFERS TRAINING Board (R.T.E.B.) forthe new Servicing Certificate examinations. 


AND ELECTRONICS | ^" 


NNNM IE. Ыы | 
To: The Pembridge College of Electronics (Dept. Р.10), | 

34a Hereford Road, London, W.2. | 

TELEVISION Please send, without obligation, details. | 
Мате. | 

| 

| 
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WIRELESS WORLD 


PROTOTYPE WIREMEN 
TEST ENGINEERS 


We can offer systems work on Radar Simulators, industrial 
control and data logging equipment, computers, instru- 
mentation and business machines. 


Our new factory and Research and Development Labora- 
tories offer excellent working conditions and our internal 
promotion system gives unequalled opportunities to get 
to the top. 


Staff status—general non-contributory Sickness Benefit 
and Pension Schemes, 40-hour week and top rates. 
Please call, write or *phone 
S. H. Fothergill, Personnel Officer, 
THE SOLARTRON ELECTRONIC GROUP LTD., 
Victoria Road, Farnborough, Hants. 
Tel. Farnborough 3000. 


UNITED KINGDOM ATOMIC ENERGY AUTHORITY 
PRODUCTION GROUP 
INSTRUMENT MECHANICS 


Windscale and Calder Works, and Chapelcross Works require experi- 
enced men with knowledge of electronic equipment and/or industrial 
instrumentation for fault diagnosis, repair and calibration of a wide 
range of instruments used in nuclear reactors, radiation laboratories 
and chemical plant. This interesting work involves the maintenance of 
instruments using pulse techniques, wide band low noise amplifiers, 
pulse amplitude analysers, counting circuits, television and industrial 
instruments used for the measurement of pressure, temperature and flow. 


Men with Services, Industrial or Commercial background of radar, 
radio, television, industrial or aircraft instruments are invited to write 
for further information. Training Courses in Specialised Techniques 
are provided for successful applicants having suitable Instrumentation 
background. 


Married men living beyond daily travelling distance will be eligible 
for housing. A lodging allowance is payable whilst waiting for housing. 
Working conditions and promotion prospects are good. 

Applications to: 


Works Labour Manager, Windscale and Calder Works, Sellafield, 
Seascale, Cumberland 


or 


Works Labour Manager, Chapelcross Works, Annan, 
Dumfriesshire, Scotland. 
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RESISTANCE WIRES 


EUREKA- CONSTANTAN 
Most Gauges Available 


NICKEL-CHROME MANGANIN 


COPPER WIRE 


ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
SMALL ORDERS PROMPTLY DESPATCHED 


В.А. SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets, 
EBONITE and BAKELITE PANELS, 


TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES, ALL DIAMETERS. 


SEND STAMP FOR LIST. TRADE SUPPLIED. 


POST RADIO SUPPLIES 
33 Bourne Gardens, London, E.4 
Phone: Clissold 4683 


INSTRUMENT 
REPAIRS 


DON'T WAIT. TAKE ADVANTAGE 
OF OUR QUICK SERVICE, COMPETI- 
TIVE PRICES AND GUARANTEED 
REPAIRS. 


We specialise in the repair and conversion 
of the following :— 

MULTI-RANGE METERS. 
AMP-VOLT-WATTMETERS. 
ELECTRONIC AND ALL ALLIED 
MEASURING EQUIPMENT. 

SPC, LABORATORY EQUIPMENT. 


LEDON INSTRUMENTS LTD. 


96, Deptford High St., London, S.E.8. 
TIDEWAY 2689 


RADIO VALVE DATA 6/- 


NEW 7th ED., by W. W. Postage 9d. 


R.S.G.B. Amateur Radio Call: Book. 
New 1952 edition. Postage 6d....... 4/6 
Thermionic Valve Circuits. New 4th 


edition by Williams. Postage 1/6...... 27/6 


Records and Record Equipment, by 
Bradley. Postage Bd. а B, 
Beginners' Guide To Radio, by Camm. 
Postage: ӨЧ, од елена rre 7) 


Hi-Fi for Beginners, by Borwick. Postage 
Bd. троне eve WS o AND Т 7/6 
Mullard Maintenance 

edition. Postage Ij- . 
Mullard Reference Manu 
Circuits. Postage 1/- 
Radio Amateurs' Examination Manual; 
by R.S.G.B. Postage 6d. ..... - 
T.V. Fault-Finding, by Data. Postage 6d. rm 
Radio Amateur Operators Handbook. 
New 1962 edition, by Data. Postage 6d. 3/6 
Transistor Circuits for Radio Controlled 
Models, by H. Boys. Postage 8d. ...... 7 


UNIVERSAL BOOK CO. 


12 LITTLE NEWPORT STREET, 


LONDON, W.C.2 (adjoining Lisle Street) 
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action. 


DESIGN ENGINEERS 


INSPECTING ENGINEERS 


Engineer. 


Life Assurance Scheme. 


Hford, Essex. 


SOUND MARKETING LTD. 


pe € — > 


Applications are invited for the post of 
Development Engineer. Experience of 
Electronic and/or Audio Tape equipment 
design essential. Apply in writing to the 
Chief Engineer, Sound Marketing Ltd., 
40 Osnaburgh Street, London, W.l. 


Please reply, giving full details to 
The Personnel Manager, The Plessey 
Company Limited, Vicarage Lane, 


Electronic Instrument 


ENGINEERS 


Senior, Intermediate and Junior Engineers with 
sound theoretical knowledge and wide practical experi- 
ence, are required in a department handling the Design, 
Development, Inspection and Maintenance of production 
test equipment for the Plessey Company Limited. 


* An exceptional range of equipment is dealt with. 
* The work, whilst difficult, is constantly interesting. 


ж We welcome applications from men who enjoy 
meeling а challenge with clear though and precise 


The following categories are required: 


These posts are for engineers who are able to design 
measuring instruments and associated equipment to an 
electrical specification. Senlor Engineers must have the 
experience and personal qualities necessary to provide 
acceptable guidance to junior engineers. 


These engineers carry out a detailed inspection of the 
electrical measuring equipment purchased by the 
Company, and of the products of the department's 
Design and Development sections. An ability to under- 
stand specifications and a detailed knowledge of the 
use of electronic measuring instruments is essential 
for those applicants qualifying for the grade of Senior 


@ Attractive salaries; immediate entry into the Company's 


| Plessey - 


SERVICE ENGINEERS 


required in the London area for intereatiug work 
on X-ray and electronic equipment. Training 
will be given In this specialised field, hut a sound 
knowledge of electrical and electronic principles 
ds essential. 

Apply ín writing to: Service Manager, General 
Radiological Ltd.. County Building, Honeypot 
Lane, Stanmore, Middlesex. — Nr. 
(Bakerloo) Btatlon. 


Queensbury 


| BRAND NEW. 
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SOUTHERN RADIO'S 
WIRELESS BARGAINS 


TEST METERS, POR- 
TABLE. 3i x 3] x 21in. 
D/C. М/С. Ranges: O- 
5,000 ohms; 0-60 mA.; 
0-3 volts; 0-1.5 volts. 
Range can be extended 
to suit individual re- 
quirements by addition { 
of resistances. (Featured 
in Practical Wireless, 
March issue.) 

NEW AND TESTED. 
12/6 each plus 2/- P. & P. 
SPECIAL QUANTITY PRICES: 12 for £7. Carriage 
paid U.K. (ex sea routes). 

METERS. 30-0.30 and 3-0.3 volts combined 
ranges with prods, 15/-. 

TRANSMITTER RECEIVERS TYPE ':38" 
with 5 valves. New but untested. No guarantee. 
25/- each. Post Paid. 
ATTACHMENTS for '"38'" TRANSMIT- 
TER-RECEIVERS Mark Il. 

HEADPHONES 15/6 per pair; THROAT MICRO- 
PHONES 4/6; JUNCTION BOXES 2/6; AERIALS, 
No. I 2/9, No. 2 5/3; WEBBING 4/-: HAVER- 
SACKS 5/6; VALVES. A.R.P.12 4/6, A.T.P.4 
3/6; SET OF FIVE VALVES 19/-. Postage on each 
item except valves 1/6 extra. 
RECORDING BLANKS. Brand new. 
for cutting. 
metal case, £ 
RESISTANCES. 
New wire end 12/6. 
CONDENSERS. 
etc, 15/-. NEW. 
INSULATORS. Porcelain egg type 7/6 per doz. 


Ready 
13іп 6j- each or 15 complete in 


100 assorted useful values; 
NEW. 


100 assorted Mica: Tubular, 


CONTACTOR TIME SWITCHES. 2 im- 
pulses per sec., in case, 11/6. 

REMOTE CONTACTOR. For use with 
above, 7/6. 

LUFBRA HOLE CUTTERS. Adjustable 2in. 
со 3łin. For Metal, Plastics, etc., 7/-. 


MAGNETS. Strong Bar type 2 x łin., 1/6 each. 
MORSE TAPPERS. Midget type 2/9; Standard 
3/61 Heavy type on base, 5/6. ALL BRAND NEW. 


MORSE PRACTICE SET. TAPPER with 
BUZZER on base. Complete with battery, 12/6. 
BRAND NEW. 


PACKARD-BELL AMPLIFIERS. Complete 
BRAND NEW, with valves, relay, etc., etc., 17/6 
each. 

ATTACHMENTS for “18” TRANSMITTER- 
RECEIVERS Mark 111. 
HEADPHONES 15/6 per pair. HAND MICRO- 
PHONES 4 a., 12/6. AERIALS 5/9; MORSE KEY 
6/6; VALVES: AR.P.12 4/6, A.R.8 7/6, A.T.P.4 
3/6; SET OF SIX VALVES 25/-. Official booklet 
** 18 * T/R circuits, etc., 6/6 post paid. Postage on 
each item except valves 1/6 extra. 
BOMBSIGHT COMPUTERS. Recent pur- 
chase, ex-R.A.F. Ideal for experimenters. 
wealth of gears, motors, blowers, etc., etc., 
£3/12/6, carriage paid. 

QUARTZ CRYSTALS. TYPES F.T.24l/F.T.243. 
2-pin, tin. space. Frequencies (F.T.243) 5,700 kejs. 
to 8,650 kc/s. (F.T.241) 20 Mc/s. со 38.9 Мс/ѕ. 
(54ft. and 72nd harmonics). 4/6 each. List of 
available frequencies on request. 

CRYSTAL BASES. Е.Т.241, 
F.T.243 1/3 each. 

CRYSTAL CASES. F.T. 241/243 types, 
per dozen. 

STAR IDENTIFIERS. 
both hemispheres. 5/6. 
COMMAND RECEIVERS. В.С. 454 3-6 Mc/s. 
B.C. 455 6-9 Mc/s. Complete with 6 valves. 


10/6 


Type 1.A.-N. covers 


47/6 each. 

DYNAMOTORS FOR ABOVE. 28 volts. 
15/-. 

VISUAL INDICATORS (100/4). Туре 3. 


With 2 meter movements and two neons. New 
in cover. 12/- each. 
TRANSPARENT MAP CASES. Plastic 14іп. 


x lOiin. Ideal for Maps, Display, etc., 5/6. 
| Post or corr. extra. Full list Radio Books, etc. 3d. 


SOUTHERN RADIO SUPPLY LTD. 


11, LITTLE NEWPORT STREET, 
LONDON, W.C.2. GERrard 6653 
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Z. & I. AERO SERVICES LTD. 
Head Office: 14 South Wharf Road, London, W.2 


Tel.: AMBassador 0151 /2 


A.R.B. Approved Stockists 


Cables: ZAERO, LONDON 


RETAIL BRANCH (personal callers only): 85 TOTTENHAM COURT ROAD, WA Tel.: LANgham 8403 


Please send all enquiries, correspondence and Mail orders to Head Office 


OVERHAULED, TESTED AND GUARANTEED 
TEST EQUIPMENT FOR DELIVERY EX STOCK 


SIGNAL GENERATORS: MARCONI TFI44G, 85 kc/s.-25 mc/s.; Typel06, 5.5-52 тс/ѕ.; MARCONI TF-390G, 16-150 mc/s.; MARCONI TF-SI7F, 


18-58 and 150-300 mc/s.; GENERAL RADIO 804, 7.5-330 mc/s.; WAYNE KERR CT-53, 8.9-300 mc/s.; 
370-560 mc/s.; MEASUREMENTS CORPORATION TYPE 84. 300-1,000 me/s.; 


HEWLETT PACKARD TYPE LAE, 520-1,300 тс/<.; 


TYPE 101, 400-650 mc/s.; R.C.A. 710A, 


BC-1277, 


2,700-3.400 mc/s.; TS-14, 3,200-3,370 mc/s; TS-45/APM-3, 8,700-9,525 mc/s.; TS-35/AP, 8,700-9,500 mej/s.; TS-13/AP, 9,305-9,445 me/s. 


WAVEMETERS: ВС-221 


with direct indication of difference frequency): 
AUDIO-VIDEO OSCILLATORS: FURZEHILL No. 


125 kc/s-20 mc/s.; LM, 125 kc/s-20 me/s.; LR-2 (Combined Heterodyne Frequency Meter and Calibrator Equipment 
160 kejs 60 тс/5.; MARCONI TF-783, 3-60 тс/ѕ.; TS-173, 90-450 mc/s.; TS-175, 80-1,000 me/s. 


1, 0-10,000 kc/s.; B.S.R. 10-50 B.F.O., 0-16,000 c/s, MARCONI TF-I95L, 0-40,000 c/s; 


GENERAL RADIO WIDE RANGE B.F.O. TYPE 700A, 50 c/s.-5 mc/s.; MARCONI TF-885A VIDEO OSCILLATOR, 25 c/s. to 5 mejs. 


OSCILLOSCOPES: DUMONT SINGLE BEAM TYPE 208; COSSOR DOUBLE BEAM TYPE 339; COSSOR DOUBLE BEAM TYPE 1035; MULLARD- 
TYPE LIO! DOUBLE BEAM (Switched); AIRMEC TYPE 723 SINGLE BEAM: AIRMEC TYPE 830 SINGLE BEAM; E.M.I. TYPE 3794TA SINGLE, 
BEAM ON TROLLEY; TS-34 SINGLE-BEAM PORTABLE OSCILLOSCOPE. 


R.F. OUTPUT POWER METERS: 75-118, 25 mc/s. to 750 mc/s., 5-500 watts; TS-36, 8,700-9,500 mejs., 1-1,000 mW.; TS-3/AP, 2,750-3,400me/s. 
5-250 mW.; TS-226, 405-425 тс/ѕ., 0-1 ,000 watts. 


A.F. OUTPUT POWER METERS: MARCONI TF-340, 0-5 watts; TAYLOR 150A, 0-5 watts; TAYLOR 160A, 0-2.5 watts. 


FIELD STRENGTH METERS: C110, frequency 20-30 and 40-650 mc/s., measurements up to 140 db. above luV/m.; RCA type 301B, frequency 
18-125 mc/s., measurements range 5yV/m. to 1V/m. 


VALVE VOLTMETERS, 
edition of Test Equipment Catalogue. 


HETERODYNE WAVEMETERS 


TS-173 Heterodyne Crystal Controlled Frequency Meters 
range 90 to 450 Mc/s. Individual Calibrauon Books with 
numerous crystal check polnte. Aceuracy .005% nom- 
ina! and .01% interpolation. Power required: dry 
batteries 6 V, and 135 V. PRICE, fuliy Bc and 
guaranteed 190 0 0 


TS-175 Heterodyne Crysta) Controlled nih Meters, 
range 80 to 1.000 Mc/s.. otherwise as above. PRICE 
fully overhauled and guaranteed ........ £150 0 0 


GENERAL RADIO LR.2 COMBINED HEIERODYNE 
FREQUENCY METER AND CALIBRATOR EQUIPMENT 


Frequency range 160 &o.-60 
mc. and 0-5,500 o/s. In 
the latter range. the inatru- 
ment will also work as audio 
oscillator with an output of 
ЗУ into 400 ohma Precision 
100 kes. crystal accurate to 
41 cycle drives a multi- 
vibrator providing check- 
ршн at 100. 20 and 10 kes. 
rect reading interpolator 
indicating tbe difference 
frequency between the 
measured signal and the 
wavemeter setting. Power 
supplies 120 V. AG 
PDO Ser erase) £150 
Packing and Carr. £6 


MARCONI TYPE TF-783 PRECISION HETERODYNE 
WAVEMETER. Range 3 to 15 Mo/s. on fundamentals, 
extendible to at least 30 Mc/s. by using harmonica, Ac- 
quracy better than .005%. Crystal Reference Oscillator 
giving check points every 20 and 200 Која Direct 
calibration with linear interpolation, Power supplies 
ооа PRICE ТЕЕ ence $75 0 0 
ALSO BC-221 and LM-14 FREQUENCY METEBS. 
Prices and details on application. 

= ESSET 


POWER UNITS 


WESTINGHOUSE SELENIUM RECTI- 
FIER POWER UNIT 


Input 115-230 V. Fully smoothed and fused. Output 
adjustable from 80-140 V. D.C. hy means of tap switches 
In the transformer secondary winding. Maximum con- 
tinuous current 400 mA. Dimensions 17]in. x 10jin. x 
ПИЕРО о. 6. ЬЫ XR с DIGG 40/- 
Р.Р. 7/6. 


RECEIVER POWER UNIT DRAWER 


Input 115-230 V. A.C. Output 6.3 V at 6 A. A.C., and 250. 
V. Н.Т. at 200 mA. Fully smoothed and fused. Built-in 
cooling blower. Dimensions 6]in. high x 13iin. wide x 
l71in. deep. Weight 32 Ibs, Price, complete with con» 
nectors and fully guaranteed .................... £5 
Р.Р. 20/-. 


TRANSMITTER POWER UNIT DRAWER 


Input 115-230 V. А.С. Output 6.3 V. А.С, at 10 A; 
24 V. D.C. at 60 mA. smoothed to peak ripple of .1%; 


24 V. D.C. at 210 mA. for contro] circuits сіс.; fixed bins 
of minus 8 V.; adjustable bias from zero to minus зо V. 
two independent outputs of 300 V. at 135 mA, witb peak 
ripple of 1% and 300 V. H.T. at 215 mA. with peak 
Built-in cooling blower. Dimensions 8}in. 
Weight 60 lbs. 
£10/10/- 


ripple of 5%. 
bigh x l3iin. wide x 1911р. deep. 
FIT асе. ЕЕН 


SPECIAL RECEIVERS 


R-1359; frequency range 130-820 Ме/в. In two bands, 
Tuned coaxial line input clreult, cryetal mixer, СУ-02 
local oscillator, four IF stages ut 13.5 Mc/s. and band- 
width of 3.5 Mc/s. and 490 Kc/a., detector, Video Amplifier 
and Cathode Follower Stage, Beat Frequepey Oscillator, 
Video or Audio output. Sensitivity approx. 10uV. for 
баб S/N ratio. External rualns power supply unit. 
Fully overhauled and guaranteed, complete with power 
supply unit for 230 V. maine operation £95 0 0 
В-1294: frequency rangs 500 to 3,000 Mc/s. Tuned coaxial 
Une Input elreuit, crveta! mixer, CV-52 loca! oscillator. 
Four ІР stager at 13.5 Mo/s. and bandwidth of 3.5 Mc/s. 
Detector and two LF stages. Reparate power supply unit. 
la required. Fully overhsuled and guarauteed, without 
power supply unit ................... £85 0 0 
External power supply unit can be supplied at extra 
charge. 


HALLICRAFTER §-27C; AM/FM reception in the range of 
130 to 210 Mess. In one hand. 117 V. А.О. operation. Fully 
overhauled and guaranteed ..,.,..,,,,.., £90 0 0 


TELEFUNKEN RS1/20/AM/FM Receiver, 400-x00 Moja. 
LP. 2.25 Moja: R.F. sensitivity at 450 Mo/a-10V for 
B/N of 10 db; Mixer-Oscilintor-Pour LF. stages und two 
A.F. stages. Power supplies 230 V. A.O...£110 О 0 


AN/APR-4. The receiver unit is essentially an І.Е. 
Amplifier with the associated audio and video stages and 
mains (115 V. A.C.) power supply unit. LF. 30 Меја.; 
bandwidth 4 Ме/в. and .6 Mc/s. LF. sensitivity from; 
35 to DRLF. Different frequeney ranges ure obtulned 
by means of interchangeuble plig-ip tuning unite cone 
taining mixer nnd local oselli^tor stages. These unita 
are available for the following ranges: 35-95 Mojs.: 
74-230 Mejs.. 300-1.000 Ме/в. and 1,000-2.000 Mc/s. 
Prices or «pplication—pleaxe specify the runges required. 
PANORAMIC ADAPTORS TYPE RDO, far use with 
AN/APR4 Equipment. 30 Mc/s. input frequency witb 
sweep width of 10 Me/s. Sensitivity at leas 23V for 
beam deflection of jin. Mains operation. Price on appl- 
cation. 


COMMUNICATIONS RECEIVERS 


Fulty overhauled to original specification and suitable 
for use im laboratories. 
MARCONI СВ. 100. 50 ke/s to 30 Mejs. .. £42 0 0 
Ditto with Noise Limiter ....... ...... £48 0 0 
MARCONI СҢ-1^0. 2-60 Mefar; Dual Superbrlersiyne 
with Signal Strength Meter and Electrica) Bandspread. 
Complete with separate Mains Power Supply e 0 
£75 
R.C.A. TYPE AR-8RD, 540 kc/s. to 32 Mels. £85 0 
The above receivers are also avaliable on Hire Purchase 
Terms. Please write for detalls and charges. 


MARCONI TYPE TF-866A CIRCUIT MAGNIFICATION 
METER. Frequency Range 15 to 170 Мез. in four 
ranges +2%. Magnificaiion Range 60 to 1.200 in three 
ranges. Tuning Capacitor 12 to Rbu4F with Veruler 
Жип АТ Р.Р, =, аео еа. £130 -0 0 


MARCONI TYPE TF948 
FM/AM SIGNAL GENERATOR 


Frequency range 20 to 80 Mc/s in two ranges Buill-in 
Crystal Calibrator with audible beat indicutor. Output 
luv to mV Into 750 and fixed high output of 1 V. 
Internal pulse. AM and FM modulation ai 300, 1000, 
1800 and 3000 с/в. Mas FM deviation 600 kc/a. Pro- 
vision for external modulation. Power supplies 100/ 
150 V. and 200/250 V. Fully overbauled and guar- 

АБЕ САЯАС THEE a £200 0 0 


INSULATION FLASH-OVER TESTERS, IMPEDANCE BRIDGES, etc. 3cm. and 10 cm. ECHO BOXES. Please write for new 


METERS 


505A Ю.С. MC 2}in. Rd. Proj. Mtd. .............. 

2004A D.C. MC 2jin. Rd. Fl. Mtd. 
Calibrated 0-900шА......... 
Calibrated 0-30%, sealed ... 

6004A D.C. MC 2in. Rd. Fl. M 
with Ring Nut fixing, FGX4 

500uA D.C. MC 2in. Rd. Fl. Mtd. Victoria ........ 20/- 

500-0-50044 D.C. MC Sjin. Rd. Fl. Mtd., Calibrated 
А0-0500' ydaiisec? De, а.е ЫЕ o IIo 30/- 

750-0-2504A D.C. MC 2in. Rd. ШИШ посо, 
with Centre zero and FSD marks ............ 

1 mA. D.C. MO ?2jin. Rd. Е. Mtd., 
0-30/0.100 sealed... .... „дыны ш, өе 30;- 
1-0-1 mA D.C. MO дит. "Ra. Fl. Mtd., calibrated 100- 

200-400 with centre zero, sealed .............. 22/6 
15-0.15/30-0-30 mA. D.C. MC 2ип. Rd. Fl. Mtd. Dual 
range with three terminals. Turner model 505, FGX4 


75mA. D.C. MC 2}in. Rd. Plug-in, FGX4 ........ 
150mA. D.C. MC 2in. Rd. Panel Mtd., FGX4 


5 amps. De MC дїї. Rd. Fi. Mtd. 25/- 
S amps. A.C. MI 2}in. Rd. FL Mtd., calibrated 0- -80 amps. 


Ot, 0-900 аш. i. = vn eerte ае 15/- 
10 amps. D.C. MC 2}in, Rd. FL Mtd. .. 25/- 
40 amps. D.C. MO 2in. Rd. Proj. Mtd. .. 10/- 
100 amps. A.C. М1 2Hn. Rd. FL Mtd. .. . 17/- 


30-0-30 volte D.C. MC 2}in. Rd. РІ. Mtd. . ` 176 
36 v. D.C. МС 2in. Ra Fi. Mta., suppressed zero; zero 
deflection reads 18 v.; seuled .......... осо 20/- 
150 v. А.С. MI 2in. Rd. FI. Mtd. 
150 v. А.С. M) 2gin. Rel. FI. Mtd. . 
300 v. А.С. MI 2hin. Ка. FI. Mtd. .......... 
300 v. А.О. MI Bin. Hd. Fl. Mid., Turner 32 .... 80/- 
500 v. А.С. МІ 210. Rd. Panel Mtd., Ferranti, "Water- 
proof. FSD~-2509 /V; complete witb externa! resistance; 
movement, 2000 ГУ 20/- 
Bignal strength meters, 2in. Rd. Panel Mtd.  Baalc 
movement 1 mA. D.C. Translucent scale with provision 
for Internal lumination, calibrated from 0-20 “R” units 
at half асле, and from 0-40 db above 20 "8" units 35/« 
Min. Rd P.M. miniature meters made by G.E.C., com- 
plete with fixing clips. These are available at the follow- 
ing ranges: 1 mA. at 25/-; and 25, 75, 100 and 150 mA. 
20/- 
When ordering please add 2/6 in 2 for packing and post. 
———— 


PEN RECORDERS 


ELLIOTT SINGLE PEN SWITOHBOARD PATTERN 
RECORDING MILLIAMMEIER OR VOLTMETER. 
din. Strip chart; Clockwork chart drive (8-day) at lin. 
per hour, This recorder is available for range oi 15V. 
D.C. or bigher or 6 mA. or higher. Fully overhauled and 
кчзгав!е#@ _...у жесе шщ ile ee ce £35 0 0 
ELLIOTT OR EVERSHED SINGLE PEN SWITCH- 
BOARD PATTERN RECORDING MILLIAMMETERS. 
Range 5 mA. D.C. or 2.5-0-2.6 mA. D.C.; 230 « Chart 
drive at Jin. per minute. Gin. Strip Chart. Fulls over- 
hauled aud guaranteed .,....,......... £50 0 0 
Ditto with range of 1 mA. D.C. .......... £53 15 0 
E7ERSEED TWIN PEN SWITCHBOARD PATTERN 
KEJORDISG MILLIAMMETERS. Electric Chart Drive 
at jin. per minute Strip Chart біо. wide. Fully over- 
hauled and guaranteed, complete with two charts, two 
gravity pens, two siphon pens with trough, bottle of 
ink and dashpot oiL 

Каш АША IE улт. .......стз 265 

Ep GI qo me ru Ue E £72 ES о 
Packing aud carriage £1 per recorder. 
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SPECIAL OFFER OF 
CATHODE RAY TUBES 


5СР1—0бїл. electrostntio Tube, medium persistence, 
suitable for Oscilloscopes; Anode voltages 1st 575 v., 
2nd 2,000 v., 3rd 4,000 v.; 14-pin base £1/10/- 
5FP7—Sin. Tube, long peralstence, electrostic focus, 
electromagnetic detiection. Anode voltages: lat 250 v. 
dd 7,000 v. Octal buse, 5/- 

Postage and Packing 5/- per tube. 


ONLY LIMITED QUANTITY AVAILABLE 
V.H.F. RECEIVER UNITS 8C-624 
Apart of 8CR-522 Transmitter: Receiver) 


WIRELESS WORLD 


HEADPHONES 
DLR (low resistance), brand new; can be used аа sound 
power microphones 10/- 
СНЕ (high resistunce) :.......>..+4®уз....4- 15/- 
HS-30 American Lightweight Headphones, Low Iin- 
ПОЛЕ o E ры SP ETEREETO TS S 15/- 
Ditto with Hlgh-to-Low Impedance Transformer in- 
oorporated in the cord 17/6 


RATCHET MOTORS I2v. 


1 Amp. (Impulse Motors), 5.75 
ohms 3/8 each 
Packing and postage 1/6. 
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MAINS TRANSFORMER 
100-250 v. Input; 275-0-275 v. output @ 80шА; 6.3 v. @ 
2.5A and 6.3 v. @ 5A, 15/-. Р.Р. 3/6. 
VARIABLE RESISTANCES 
Precision Ganged Wire Wound Colvern Pot., 2 х 50,000 
Q, 3.5 Watts, 4/-. Р.Р. 2/-. 


Adjustable Slider Wire Wound Resistor, 60 @ 5 
Amps., with mounting feet, suitable for battery 
chargers, 2/6. Р.Р. 2/-. 

PLUG-IN LF, UNIT ZA30039. 
One 465 Кејн. LP. stage using IT4 valve. 1/6 less 


valve or §/- complete. Р.Р. 1/9. 


E.H.T. METAL TUBULAR RECTIFIERS 
Half Wave; Max. r.m.s. volts 1220V. at 2 MA. 


4 Crystal — controlled Screw Terminals ЖО. дА eres 7168 
channel. 100-158 Meja. | in RÉRÉÁÁ—— S M— БОС Талїшы __..... rx р... 5/- 
оа VENNER 8-DAY TIME SWITCHES Р.Р. 9d: per rectifier, 
ede R aio ria For plug:im mounting. 1 make and J break every 24 —— 
198G7; Det/AVC/Audio houra. 24-1 E А mith шан ul Sh (ur RELAYS 
ы ei 1 v. w le 
12С8; ' Second, Audio | fund, guamatee. 00 Не "OTIO. p.p. 3/6. | BIOMA 4Cl or ALLIED “G,” High Speed 5/6 
LT OHNE SIEMENS HIGH RPEED 2х1450, 1 CO...... 8/6 
Generator 9002; Har ROTARY TRANSFORMERS TYPE 106 SIEMENS HIGH SPEED 2х 5000, 1 CO...... 9/- 
monic Amplifier 9003; Audio Rqueich—oether section of | (Ex TR-1520-Beriea) WESTINGHOUBE POLARIZED RELAY, 1 CO, 
12AH-7GT. High and Low Impedance output. 24/28 v. D.C. inpnt; Output 250 v. Н.Т. up to 200 mA., apeed of operation 500 per tninute or more; twin 
PRICE, with squelch relay removed, otherwlne complete. fully &moothed and grid blas supplies of —50 v. Complete 14500 col] plus soaking winding of 450. Com- 
without valves, with circuit diagram .... 7/6 p.p. 3/6. with smoothing units. Perfect condition and guaranteed, plete with mounting socket ........... 25/- 
Por valves see list below. 12/6. Р.Р. 5/- Packing and postage 9d, per relay. 
4X150450/- | 6J0WA 7/- EFS9 7/- | РОЗВ 11/-| VR55 Ё/- 
19 | 4x1200 О | 3 19 V EF92 3/6 | PL38 16- ҮНӨ 4/6 
OB2 6/- 120/-| 6J7G  5Bi- an EF95  5/-| РЫ81 10/- VR5? 6/- 
OBS 8/- | 5821 2,/- 6K6GT 7/- EF96  3/- | PL82 8/6 VR65 4/- 
oca 5/6 | 5к:6Ү 9/- | 6K7 4j- | 128L7GT 15/- | 40334 15/- | 5814 8013A 30/- | BT35 30/- | EHT1250/- | PL83 11/- VR68 3/- 
003 5RAWGY | 68760 3/- НЕ 25/- | 4081A 19/- | 5829 9. 8020 10/- | BT45 15/- | EL32 4/- | PLSi 10/6 | УЕ75:30 
OZA 5/6 15/- | 6K8 9/- | 12807 8/8 860 10/-| 4242A 35/- | 5846 200/- | 9001 4/- | BT83 60/- | EL31 7/- | РТІ5 10/- 10/- 
1A3 5M 9/- | ek8G  7/-| 128Y7 8/- | 861 90/- | 5517 6/- | 5852 10/- | 9002 5/6 | B65 Sl- | EL35 _7/- | РҮЗ2 19/- | VR78 5/- 
1ADOT/tb/- 504G 5/- | 6L5Q 86/- | 12059 7/- | 866A 10/- | S544 100/- | 58:6 45/- | 9003 — 8/- | CIO 10/- | EL37 15/- | Рүв 7/8| ҮЕ 1/6 
1AH4 5/-| 5VáG 10/- | 616 9/- | 12¥4 2/8 | 869B 300/- | 5545 100/- | 5899A 10/- | 9004 2/8 | СІК 35/- | ELI8 15/- | PYS2 7/6 VR92 1/- 
1AX2 ]0/-|5Y3G  5/6| 6L6G 7/- | 13р1 Bie | 872A 20/- | 5643 30/- | 5931  15/- | 9006 9/6 | CC3L 3/- | EL41 8/- | PX25 10/-| YR95  5/- 
1832  5/-|5Y3GT 6/-| 6L7 Б/- | ME6 6/- | 885 B/- | 5851 8/- | 5949/1907 AC/HL Б/ | CL33 8/- | Eli2 8/- | Р21-35 12/- | VR99A 8/- 
1B35A 20/- | 573 7/- 16118 8/- | 1187 9/- | 8898 550/- | 5954 10/- 600/- | AC/P4 7/6 | CT1-6000 ЕЗ1 8/- | QP25 7/- | VR100 6/- 
1838 50/- | 5Z4G 7/- | ENT 61- | 1903 15/- | 931A 60/- | 663 10/- | 5977 15/- | AC/BP3 4/6 60/- | EL84 7/- | QQVN6-40 ук1о1 20/- 
1841 50/- | 524 9/- | OPL 4/-| 1968 10/- | 931VA 80/- | 55:0 10/- | 5998  15/-| AC/TZ 8/- CY31  8/-| EL91 46 50/- | VR105 5/8 
1844 40/- | 6A3 8/- | сута — 8/-| 2042 20/- | 9 5/- | 5670%А 6000 9/- | ACP 7/- | DA30 30/- | EL360 12/- | Q895/10 3/6 | VR106 3/6 
IG6GT/G7/- | nA6 5/- | 6R7 6/- | 25L0GT/G 955 3/- 19/- | 6058 10/- | АСТ19 80/- | DA41 25/- | EL821 6/- Q8150/15 VRIO? 6/- 
114 5/6 | GAT 9/- | 0347 ae 8/- | 957 Б/- | 5678. g/- | 6051 10/- | ARPS 3/- | DA6O 80/- | EL822 8/- 10/- | VR108 3/8 
1005  68/-| BABA 5/- | 69С7 2575 8/- | 953A 5/- | 5486 25/- | 6043 10/-| ARPI2 2/9 | DA100 EN31 15/- | Q8105/45 | уаш 4/- 
1LN5 5/- | 6АВ7 4/- | 68C7GT i 25Z6GT 6/- | 909 8/- | 5887  10/-| 8072  15/-| ARP34 4j- 100/- | EN32 7/6 20/- | VR124 8/- 
184 Bl- | 6AC7 3/- | 68307 5/- | 20A8 — 20/- | 491 7J-| 5091 25/- | 6080 30/- | ARTH2 7/- | DAF91 6/- | E8U75 22/6 0у04.7 10/- | VRI35 2/6 
185 6/- | GAD4 20/- | 68887  3/- | 2A7GTZO/- | 1618 7/- | 5892 20/- | 6ORUWA ARTP2 6/- | DAF96 7/6 | Е80150 01-125. | VR136 4/- 
184 6/- | 6ÁG5 — 3/- | 6837 6/-| 2807 7/- | 18258 6/-| 58093 20/- 40/-| ATP4 5/- | DD14 3/- 30/- | 12/6 | YR137 4/6 
185 6/- | GAGSWA 68K7 5/6 | 30FL1 9/6 | 1629 6/- | 5702 15/- | 6095 — 9/-| AUS 4j- | DET20 2/6| EY51  8/-| RK28A 60/- | V868 7/6 
1T4 4l- 10/- | GSL7GT 6/6 | 30PL1 10/6 | 1632 6/- | 5:18 7/6 | 6101 7}- | АТ 15/- | DF64 10/- | EV86 10/-| BIO 20/- | VT4C 20/- 
1T5GT 6/- | 6AG7 7/6 | 68N7GT 4/- | 32 6i- | 1935 10/-| 5727 10/-| 6111 15/- | AW2 3/6 | DF931 5/- | EY9] 3/- | RK60 9/- | VU39 7/- 
1U4 7j- | GAHG  7/- | 68Q7 6/- | 35LnGT 9/- | 2050 10/- |5749 10/- | 6146 95/- | А71 9/- | D¥92 3/8 | EZXO 6/- RK72 6/- | VUIll 4/- 
105 6/- | ваЈ5 9/- | 6897 33-1 35T 17/6 | 2050w 15/- | 5751 8/- 61380 10/- | AZ31 6/6 | DF% 7/6 | EZ81 7/- | RLIS 12/6 | VU120 4/6 
iv 4i- | SAKD 5/- | 6V6 9/- | 35240Т 8/- | 2051 716 | 5:03 10/-! 6201 10/- AZi!  9/- | DH63 6/- | FCIS 15/- RLS? 9/8 VUI33 7/- 
1X2A Je | GARSW10/- | 6GV6GT H/- | 35Z50T 9/- | 4019A 25/- | 5793WB 6213 15/- | А207 50/- | DK91 6/- | GK328 7/6 | RX2LA 70/- | VX8190 5/8 
122  20/-|6AKG 7/- | 6х4 5/- | 3944 2 4022AR 25/. | 6278 80/- | A1714 10/- | DK92 9/- | GM5B 20/- | RYGIO w21 6- 
2A3 5/- | 6AK7 7/6 |6X50T 5l- | 41 f= 20/- | 5796 200/- | 7193 2/- | BT9A 20/- | DKYE 7/6) GBI8 15/- 120/-| W76 Б/- 
2A4G 20/-|6AL5 4/- | бува G/-| 41мР 11/- | 4024B 29/-' 5787 10/- 7475 3/- BTI9 30/.| 10148 10/- | 0936 30/- | В21-150 хвім 7/- 
2A5 Bi- | 8415W 7- | 868Y7G 4/-| 42 5l- рә 5/-| GTIC 10/- 15/- | X65 5/8 
2026 9/- | 6AM5 4/8 | 624 8/- | 43TU 6/- різ 5j. | GU20/21 86250 40/- | X66 10/- 
9C28A Б/- | вАМ6 4/- | 786 — 9i-| 45 6/- SPECIAL OFFER DL94 6/6 40/- | SP2 3/6 | Хім 7/- 
2034 4/6 | 6А05 7/- | 8C5 7i- | 5OLAGT 7/- | Any twelve of the types (in any combination) | DLys 7/- | HL?23DD 7/-| SP42 5/- | Y65 5/- 
2С39А 90/- | 6A86 7/- | 7В7 8/- | 53KU 9/- | printed in heavy print are offered at 20/- | 0196 7/6) HL41 4/- | 8P61 2/6 721 10/- 
2043 95/- | GAB6W 10/- | CT j- | 571 6/- | plus 2j- for postage and packing. | 01145 10/- | HL1320 5/- | STV280/4 763 6/- 
2C43 49/8 | 64876 25/- | 7Е5 J- | 59 10/- | 21510 4/-| KTS 27/6 16 | 266 15/- 
2C46 30/- | 6AT6 5j- | 797 8/- | 75 5/8 ap DM70 3/6 | KT33C 8/-| STV280/80 | Z759 17/6 
2681 15/-|6AU6 7-|7N7  5/8| 76 Б/- KLYSTRONS ЕВЯСС 10/- | KT36 20/- 30/- | CV52 80/- 
?c63 19i-|6AV86 — 6/-| 797 7!- | 80 6/- | 2K25 СУ228 £9 | E180F 20/-| KT44 12/- | TÀ1 18/6 | CV54 5/- 
2021  6/-| 6B1G 10/- | 787 8/- | 83 10/- | 2026 Cvzi8 £5 | £1148 2/8| КТВ 12/6 | TSP4 10/- | CV58 30/- 
2D21W 10/- | 687 7l- | 787 8/- | 83V. 9/- | 2K41 кзо1 £4 | ЕА76 7/6 | КТ8І 17/-| TTl1  3/-| СУВ? 40/- 
2X2 4!- | 6B8 6/- | ТУТ 8/- | 85A1 9/- | 2K28 KRN2A £A | EABCB0 8/- | KTW61 7/-| TT15 35/- | CV88 35/- 
9X9A  7/|-| 6B8G  3/-|7Y4 5j- | 8542 7/6 | SBME KRN3.... £3 | БАСО 4/-| KTZ41 @/-| TT16 80/- | CV90 30/- 
SA[108A. 6BA6 6/- | 724 4/- | 100TH 60/- | AA ... 2 . KRN6/1 £A | EBC33 7/-| KTZ63 9/- | ТТІТ 60/-| CV92 40/- 
0/- | 6B969 12/-}9D2 3/6 | 117Z6GT 323A[B . E 29 .... KRN0/2 £4  EBF89 8/-| 163 6/- | TTR31 60/- | CV100 15/6 
3AJ110A 6BA6W10/-| l1E2  20/- 10/- | 726A .... E KRN6/3 £5 | EC93] 3/-| MH4 5/-|7TZ40 40/- | CV117 30/- 
20/- | 6BE6 6/- | ЕЗ 90/- | 220TH 5/- РА олоо ОСЗ з Lu NN ЕСС 5/-| MHL4 3/6 | TZ205-20 CV132 5/- 
ЗА/147Ј 6BF6 - 5/- | 12846 3/- | 250TH сетне ECC32 e- MHLD6 Б/- | CV193 30/- 
40/- | 5BQ7A 8/- | IJAH7GT 200/- | отот .. £2/10 49352A . M508. .CV370 ЕССВ1 6/- 20/- | 012/14 8/- | CV269 40/- 
SA/148J 6BR7 12/6 5l- | 323B  40/- | 2331 25 4153 А an ECCS2 @/-| м6  6/- | U20 8/6 | CV334 6/- 
85/- | 604 2/6 | 12AT7 6/- | 3908 10/- | оу; UI £10 5130 go M518..4753 ECC83 7/-| MS/PENS | 025 12/8 | CV428— 
ЗА4 Б/- | 605 8/- | I2ATTWA | 393A 20/- 3 .... #1 o £19/10 | ECC84 8/- 8i- | 026 9/8 | Miniature 
SAB Б/- | 6C5G Б- 10/-| 446B 10/- | 2448 .... £10 706AV-GY- M598..CVi60 £5 | ECCS 8/- | MB/PEN? U50 7i-| 807 35/- 
3B22 20/- | 6C6 4i- | 12407 6/- | 559 3/- |. 2249 .... £18 series .. £4 сур .... £7 | ЕСЕ80 10/6 8/- | СЕЧІ  8/- | CV456 
3B94  "5i-| 6C8Q 9/- | I2AUTWA | 703A 30/- | 3131 .... £10 714A4/Y .. £5 cvoo2.... gy | ECF8210/6 | MTS7 40/- | UFRO 7/6 100/- 
3B21W 25/- | 6CB6 = 4/- 10/- | 705A 15/- | 4531 .... £35 720CY .. £8 CVv993.... £7 | ECH2112/-| NGTl 3/6 | UF85 8/- | CV2158 60/- 
3826 20/- | 6CD6Q 17/- | 12АХ7 7/-| 708A 15/- | 4350 5 £35 725A . 82°10 CV991.... £7 | ECH35 B/-| NGTS 30/- | 0141 8/- | CV4002 8/- 
3B28 165/-| 6CH6 6/- | I2AY7 10/- | 715А Д40/- — —--— | ECH81 7/6 | NR16A 4/- | UL84  8/- | CV4025 
3B29 30/- | 604 12/6 | I2AY7W ТВ j= CATHODE RAY TUBES ECL% 10/- БЫШ 17/6 UU 8r- ut 10- 
3B200B 5/- |608  ' 6/- 15-| 715C 70/- | gAP1 25. БВРІ 50- ACRI... pok | ECIS? 9/8 Niso ol | yas 6 CV4038 5/8 
3045 301- | 685 7i-| 12BES Б-| 717A 4i- | зврр |. 17/6 5CPIsenbave — ACR22.. 40/- | ЕЕ? 7i- | МТ Bi- | VPSS 8/8 | Close 
3CX100A5 | 6F6 Bi | 1208 3/- | T231B 25/- | ЗСРІ..:: 15/2 БЕРТ вее above NCG  .. 15/- | BESTA 8/-| NT99 10/- VR21 3/6 ie: 10/- 
200/- | 6F7 6/- | 1986 — 2j-| ВА 6/- | spP1 .. 10/- DRMA .. 25l- фор... Bo | BESS 4- | NUI2 Gi | VR?2 7j- CV4003 
3D6 4i- | 6F8G 6/6 | 12J5GT 3/8 | S03 30/- | зрр1д 1 ан EF40 10/- | PCC&4 8/- | VR37 B/- 10 
394 7i- | 6817 5/- | I2K8 8/- | 805 30/- | 3FP7 |, 19. 5BP7 yan. 99 .... 90/- | EF4l  8/-| PCF80 8/6 | VR40 10/6 | CV4086 5/6 
384 5°. | 6839 7/- | 12ВАТҮ 8/- | 807 8/8 | уру! |) 40^. 7ВвРТ .. 40/- 007-5 55/- | EF42 7/8 | PCL82 10/- | VR53 4/- | CV4069 6/- 
3V4 — 6/8| 6F33 7/- |128C7 4/- | 813 BOl- | зјрт..., БО. 7BP7A 1904. CV955 15/- | EF50 1/8 | PCL83 11/- | VR54 3/6! CV4302 5/- 
4B28 15/- | 6662 2/8, 12807 8/-| 814 40/- | ani 60/- 128Р7 40/- VCR517B 20/- kF55 5/- | PCL84 10/-| RELIABLE TUBES 
4831 120/-| 686 1/6 | 12887 3/- | 815 30/- | Á———M————————— КЕ 5/- BO We EACOl (CV 4059).. 7/6 
4035  60l-|014 — 9L | 1917, Bi- | 899 25i- | We have hundreds of other types in stock. БЕЗ ae | PEN4e "Di. | вАм5 (CV 4063. 6516) 10/- 
HD don EG ав заето 836 157 Please send S.A.E. for current price list. Please | gras 6/6 | PEN220A | вАМ6 (6064) ...... 10'- 
4527 `60/- | 616 3/6 10/-! 837 15/- | add 2/6 in £ for packing and postage. EF86 7/- 71- | EF92 (6065) 10/- 


WE BUY, AND PAY HIGHEST PRICES FOR, MODERN HIGH CLASS TEST EQUIPMENT (e.g. Signal Generators, Oscillators, Power Meters, 


Microwave Test Sets ete.) COMMUNICATIONS RECEIVERS (especially in the ОНЕ and EHF ranges) AIRCRAFT RADI O COMMUNICATIONS AND 


RADIO NAVIGATION EQUIPMENT ETC. PLEASE OFFER US YOUR SURPLUS VALVES AND TUBES. 


Z. & I. AERO SERVICES LTD. 


RETAIL BRANCH: 85 TOTTENHAM COURT ROAD, W.2. Tel.: 


LANgham 8403 


Please send all correspondence and Mail Orders to our 
Head Office: at 14 SOUTH WHARF ROAD, LONDON, W.2. Tel.: AMBassador 0151/2 


158 WIRELESS WORLD 


DEPENDABLE RADIO SUPPLIES LTD. 


12 TOTTENHAM ST., LONDON, W.1. Tel. LANGHAM 7391 


POST OFFICE 
RELAYS 
TYPE 3,000 
TYPE 600 


LARGE STOCKS AND 
QUICK DELIVERIES 


SIEMENS HIGH SPEED RELAYS 


950 --2,0 ohme Twin Coils C/U 8/6 1,000 4- 1,000 ohms Twin Coils C/O 10/8 
500 4.500 ohms Twin Coils Q/O 8/6 1,700--1,700 obins Twin Coils С/О 17/6 
850 +850 ohms Twin Coils C/O 9/6 
G.E.0, MINIATURE SEALED RELAYS—MOST VALUES FROM STOCK 

.T.C. MINIATURE SEALED RELAYS 
Шар 100 ohms 2cjo 24 v. 19/6 
4190HC 170 ohms 2/0 12 v. 17/6 


1/6 Post & Packing on all relays. Send for lists. 


ROTARY TRANSFORMERS 


Delivery ex stock. Quotation on 
application. 


H.T. 3I 
Input 11.5 v. 
Output 250 
v.at 125 mA. 


H.T. 32 
Input 11.5 v. 
Output 490 
v. at 65 mA. 


24 v., input 265 v., 120 mA. 
output; 500 v., 26 mA. output. 
Type 2. 12 v., input 275 v., 
110 mA. output; 500 v., 50 mA. 
output. Both types dual output. 


OTHER LINES AS DESCRIBED IN PREVIOUS ADVERTISE- 
MENTS STILL AVAILABLE. 


ASSISTANT ENGINEERS, GRADE 11 (RADIO) 


Required by the GOVERNMENT OF TANGANYIKA, 
Ministry of Home Affairs, on contract for one tour of 21-27 
months in the first instance. The commencing salary of the 
post (including Overseas Allowance) is £1,056 a year in scale 
rising to £1,479 a year. GRATUITY 25% of total salary 
drawn. OUTFIT ALLOWANCE £45. Children's Education 
Allowances. Free Passages. Liberal leave on full salary. 


Candidates, under 30 years, with a good general education, 
should be capable of installing and maintaining fixed and 
mobile H/F and V.H.F. equipment, 

Apply to CROWN AGENTS, 4 Millbank, London, S.W.1: 
for application form and further particulars, stating age, name, 
brief details of qualifications and exeprience and quoting 
reference M2A/51373/ WF. 


Locate Hard to Get Tubes at Big Savings! 
DIRECTORY and BUYERS' GUIDE 


for American Electron Tubes 
GET YOUR COPY ABSOLUTELY FREE! 


This brand new "' Directory '' covers almost every tube made 
by American manufacturers. Top name brands as well as 
specialized brands are included, Receiving, Television, and 
Special purpose tubes are listed by type numbers and low, 
low prices. 
Send for your copy now, it's FREE and will 
Save You Money on Tubes. 


METROPOLITAN OVERSEAS SUPPLY CORPORATION 


$133 Broadway, New York 10, N.Y., U.S.A. 
Cable address: LECIMEX New York. 


SEND FOR LIST: 


DECEMBER, 1961 


"SE new edition 


of a popular standard 
photographic reference book 


DICTIONARY of 
PHOTOGRAPHY isi ы 


edited by A. L. M. Sowerby, B.A., M.S.C., F.R.P.S. 


Extensively revised to include recent advances, 
particularly in the fields of development, colour 
photography and zóom lenses. The alphabetical 
arrangement and comprehensive system of cross 
references enables information on any topic to 
be found without difficulty, and the various sec- 
tions are both instructive and readable, giving 
concise vet detailed information on every aspect 
of photography. 


25s net by post 26s5d 715 pages 


from booksetlers and photographic dealers 
Published for ** Amateur Photographer " 


by ILIFFE BOOKS Ltd. 
DORSET HOUSE · STAMFORD ST. · LONDON S.E.I 


LANGUAGE COURSES 
with your tape recorder 


FULL ELEMENTARY COURSE 3 gns 
(including book) 

COMPREHENSIVE COURSE 6 gns 
(including handbook) 


New French and ltalian Advance Courses 
available. 


CONVERSION PULLEYS 


for Collaro Mark 4 deck to run at 
H”, 31*, 74" per sec. Cost aT 


(Please Note Change of Address) 


TUTOR TAPE COMPANY LTD. 
66 Sloane Street, London, S.W.1. Bel 1405 


A.C. SOLENOIW ТҮРЕ5вМт 


NOW FITTED WITH STAINLESS STEEL GUIDES— 
SIX TIMES THE LIFE 

Continuous 32lbs. at 1”. 

Instantaneous at 16 16. 

Smaller sizes available. 

n Also — transformers to 

ТКУА 3 phase. 


H. A. WEBBER LTD. 


KNAPPS LANE, CLAYHILL, BRISTOL 5. PHONE 65-7228/9 
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Wireless World Classified Advertisements 


Rate 9/- for 2 lines or less and 4/6 for every additional 
one or part thereof, average lines 6 words. Box Numbers 
2 words plus 1/-. (Address replies: Box 0000 c/o ‘Wireless 
World,” Dorset House, Stamford St., London, S.E.1.) Trade 
discount details available on application. Press Day Jann- 
агу 1862 issue, Tuesday, November 28th. No responsibility 
accepted for errors. 


NEW RECEIVERS 


T= new Mark II Symphony Stereophonic 
Amplifier is now in full production, In 
addition to the sound qualities which made 
this amplifier a favourite in the past, it now 
has a newly designed and more attractively 
styled front panel and set of de luxe knobs; 
price unchanged at 22gns. Dr, Scherchen's 
Stereophoner, a patent Swiss invention for 
greatly enhancing the musical content of all 
mono equipment—radio, gram and tape; only 
£4/19/6. STD Swi.ched F.M. Tuner, very 
high-grade instrument for the connoisseur, our 
price only 19gns (list 26gns). Percy Wilson 
Column Enclosure, kits of cut timber includ- 
ing solid wood, cone and speaker fabric avail- 
able; also built cabinets, Standard Equip- 
ment Capinet, the most compact cabinet on 
the market to take amplifler, tuner plus gram 
unit or tape deck, attractive walnut finish, 
fitted legs; £10/19. Bass Reflex Cabinets get 
absolutely maximum performance from what- 
ever speaker fitted, models for 8in, 10in and 
l2in units, in kit form or built. Infinite Bafe 
Cabinets, the most compact Bin speaker 
cabinets available today, consistent with Hi-Fi 
results, ideal for stereo; only £5/10. Heath- 
kits; all radio, gram and tape kits available; 
also offered ready built by us. Send for latest 
catalogue, giving further details of above and 
many other lines. Credit terms available. All 


& AMPLIFIERS 


above goods fn stock now.—Northern Radio 
Services ig DWW), 16, King's College Rd.. 
London, N.W.3. Tel. Primrose 3314. [9780 
RECEIVERS AND AMPLIFIERS 
SURPLUS AND SECONDHAND 
CR for sale. working order; £12/10.— 
114, Gales Drive, Three Bridges, Sussex. 
[9803 
80/- Star regun tubes, guaranteed; £5 
2lin, c.w.0.—33, Brief St., Bolton. 
[9772 
O-60, little used, magnificent receiver; 
50% below list, £175; any —17. 
Knottsall Lane, Oldbury, B'ham. [9798 
RO Rx's, etc, AR88, CR100, BRT400, 
G209, S640, etc., etc., in stock.—R. T. & 
I. Service, Ashville Old Hall, Ashville Rd.. 
London E.ll. Ley. 4986. (0053 
5 —J—3 Collins, Hallicrafter's, S-27CA, S- 
36A, S-37, 388/URR, R.D.O., 13/URR, 
35/URR, AR-88, RT-67/RT-70A, R-109/GRC, 
.5me/s-4,000mc/s, frequency meters, BC-221, 
TS-174. TS-175A, TS-323, USM-45, 125kc/s- 
11,000mc/s. 
WRIGHT, 4a, Nepal Ave., Atherton, Manchester. 
Tel. 991, T0023 
is RELESS World” 7-valve F.M. tuner, 
unused. with cathode follower, magic eye 
aid power supply for use on 200-250 volts, 
A.C., fitted with latest Lm F.M. components 
of the highest grade including specified tem- 
perature, compensating capacitors, price £12/15 
ancluding 7 valves, accurately aligned and 
tested, ready for use, approx. half original 
pe exce o pea reproduction, ideal 
or use with all high fidelity amplifiers and 
recorders, limited number bargain, above are 


sent in boxes lined with foam rubber to ensure 
safety in transit.—Box 5063, ` [9755 


NEW LOUDSPEAKERS 


CODE sound units give most natural results 

from tape, disc or radio—because their 
famous, unique dual drive, built-in crossover 
and feedback, linen cone with graded com- 
pltance, produce 20-15,000 cps with smooth non- 
resonant, dead-beat crystal clarity: buy Duode 
for your lasting pleasure and finest long-term 
good sound investment, ^ 
DUODE, Ltd., 16, Brunswick Rd, Sutton, 
Surrey. [9678 


NEW TEST EQUIPMENT 


ATHKITS can now be seen in London and 
purchased оп easy terms; free brochure.— 
Direct TV Replacements, Ltd., Dept. W.W. 
27/12. 138, Lewisham Way, S.E.14, Tideway 
6666. [9240 


RAND new 5,000 volt insulation testers, 

output 0-5,000 volts A.C. А 5 
output current 5 m/a D.C. 10 m/a A.C.; 
voltage indicator meter magic eye 
indicator, variac voltage regulator; input 200/ 
250 volts, A.C.; complete leads an 
one prod bas microswitch for absolute safety: 
dimensions 18іпҳ18іпх13іп, weight 3010; cost 
Government nearly £100; in original transit 
cases, £27/10 each, cash with order, carriage 
forward; 14-day refund guarantee.—R. Sankey, 
Regal Cinema, Atherstone, Warwicks, Tel. 
Atherstone 2220. [9619 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 
IGNAL 


generators, oscilloscopes, output 
meters, wave voltmeters, реку meters, 
multi-range meters, etc.. etc., in &stock.—R. T. 
& I. Service, Ashville Old Hall, Ashville Rd., 
London Е.11 Ley, 4986. [0056 


prods; | 


& NEW! 
me 2 


WIDE — 
FREQUENCY 


RANGE 


U.L. TRANSFORMER 


Ten years’ development and research 
are behind this newest Partridge 
Pusn-Pull Output Transformer. 


PRICE : 210"- 


The Partridge P4160 transformer is a wide fre- 
Е 9 range U.L. transformer. We regard 
this new transformer as the biggest step for- 
ward in Audio output transformer development 
in the last decade, i.e. since we produced the 
famous CFB range in 1950 We would stress 
that we consider this to be the finest trans- 
former it is possible to manufacture with present 
known techniques. 


@ Primary resonance greater than 
@ Primary resonance impedance: 
1,2000 at 100 kc/s. 
9000 at 80 kejs. 
@ Specially balanced leakage 
tween various sections. 
@ Very low D.C. resistance on primary and 
secondary windings. 
@ Power rating: 20 watt, 20 ¢/s-50 ke/s. 
35 watt, 25 c/s-30 Кс}. 
@ Enclosed in robust steel shielding case, resin 
filled, suitable for H2 operation. 
@ Weight: 1031Ь. 


Post the coupon now for latest 
release details on this new type. 


100 kejs. 


inductance be- 


= 
[ To Partridge Transformers Ltd. | 


{ Roebuck Road, Chessington, Surrey 1 
і Latest Release on the Р,4160 please 1 
! NAME .......... Era A РИИ | 
i ADDRESS... РРС 
l e WYY/L2/61 


TEST EQUIPMENT—SURPLUS AND 
SECONDHAND 


SCILLOGRAPH, Cossor double beam, type 
1035, list £139; one available surpius to 
requirements: £60. 
ALSO available, Cossor double-beam type 339. 
ieeds slignt attention; £12/10. 
BURGESS LANE & Co., Thornton Ave.. 
wick, W.4. 


is- 

[9803 
NEW COMPONENTS 

INE output transformers and scan colls 

for most makes, exact replacements, from 

25/- used, and 45/- new; send s.a.e. for imm. 


quote; just & few examples from our exten- 
sive range in stock; add 6 for р, & p.: 
telephone orders sent same day c.o.d. 

NEW L.O.P.T.s for Pye V4/V7, VT4/VT7, 
52/6: scan coils for above, 62/6. Ferranti 
L.O.P.T. 1473/4, 17T3/4, 45/-; Ferguson 
992/6/8  L.O.P.T.. 69/6; Murphy 240/250 
DOET. 62/6; Bush TV24, 67/6; TV43 67/6 
.O.P.T s, 

T.C.S. Ltd., 28, Brockley Cross, S.E.4, "Tid. 
5394, and 112, Camberwell Rd., S.E.5. [0334 


COMPONENTS—SURPLUS AND 
SECONDHAND 


END for catalogue No. 14—500 illustrated 
items; 2/6 post free.—Arthur Salis Radio 
Contro: Ltd., 95 (c) North Rd.. Brighton. | 
3000 type P.O. relays, 1,0000hm 4M 4B 
operate on lOv-50v, in maker's boxes. 

unused surplus, 8/6 each. p.p. 6d. or 100 for 
£30.—W.B.A., 54, Primrose Gdns.; N.W.3. 
Swi. 3805. [9793 


ANUFACTURER'S stocks of radio cores. 
components and measuring instruments 
send for free lists, enclosing s.a.e.. 
tock Disposals, Gee St., Heywood 


for disposal; 
to S.E.I., 
J.ancs. 
NEW GRAMOPHONE AND SOUND 
EQUIPMENT 
AVE on tapes, ask for Sound News 
ported tape; list; see trade. 


APE decks and recorders by Ferrograph, Vor- 
texion, Brenell, Telefunken, Reflectograph. 
Bradmatic, amplifiers and tuners by Quad. 
Leak, Duici, Caapman, Rogers. 
MICROPHONES by Reslo. Lustraphone, S.T.C.. 
Grampion, A.K.G. All tapes and accessories. 
GOOD quality equipment we!come in part ex- 
с range. 
CLOSED circuit television for schools and in- 
dustry from 119 gns. 
SPECIALIST audio service and sound recording. 
Hire purchase facilities available. 
LAMBDA RECORD COMPANY LIMITED. 95. 
Liverpool Road, Liverpool, 25. "Telephone Great 
Crosby 4012. 9014 
LASGOW.—Recorders bought. sold, 
changed; cameras, etc., exchanged 
recorders ог  vice-versa.—Victor Morris, 
Argyle St., Glasgow, C.2 
OWTHER Acousta twin stereo speaker en- 
closure, supero instrument, as new condi- 


im- 
0131 


ex- 
for 
343. 
[0201 


tion; £90 o.n.o.—Mather, Pine Hill House. 
Easebourne, near Midhurst, Sussex. Tel. Fern- 
hurst 328. [9786 


" EG ROICA" RECORDING STUDIOS (Est. 

1949).—For the better class tape recorders 
for industry. research. music and private use; 
Ferrograph. Brenell. etc.; complete recording 
service; music for industry. tape/disc.—31. Peel 
St., Eccles, Manchester, Eccles 1624. Studio. 
Director Thuriow Smith, A.R.M.C.M 10122 


GRAMOPHONE AND SOUND EQUIPMENT 
—SURPLUS AND SECONDHAND 
Ree cen DING tape; save up to 50%; send for 
list; also 50 second-hand recorders in-stock. 
—E. C. Kingsley & Co., 132, Tottenham Court 
Rd., London, W.1. Eus. 6500. [0035 
XPERT GRAMOPHONES, Ltd., have for 
disposal from time to time used items of 
mono/stereo equipment including preamplifiers. 
main amplifiers, loud speaker columns and 
complete units; all equipment offered has been 
thoroughly tested in our workshops and is fully 
uaranteed; send us your requirements; quota- 
ions withcut obligation.—235a. Bensham Lane. 
Thornton Heath, Surrey, Tel. Thornton Heath 


4139. 
TAPE RECORDING. ETC. 


| | Мызы to disc, Adanac recordings. 


SEND a personal Xmas message this year; 
records from 12/6.—E. H. Jackson, 36, Banna- 
tyne St.. Lanark, Scotland. [9721 


ERROGRAPH 4/AN, year old, mint con- 
dition; (London); price £65.—Box Son Use 
SK your dealer for American Ferrodynam cs 
“Brand Five” recording tapes; the best 
tape value! [0270 
RRENDEZVOUS RECORDS offer comprehen- 
sive 78/45/33 tape to_disc recording facili- 
ties.—Leaflet from 19, Blackfriars St.. Man- 
chester, 5. 19386 
APE-TO-DISC Service, E.P.s. L.P.s, editing 
апа  dubb.ng. standard,  comprehensi-e 
leaflet from—Toucan Sound Productions, 122. 
Fernlea Rd.. Balham, London. 8.1.12, "9682 


АРЕ to disc recording—finest professional 
quality, 10in L.P. 30/- (32 2m 12!n 
L.P., 35/- (45 mins.), 7in E.P. 17/6; 48-hour 
postal service; s.a.e. for Jeaflet to:—Deroy 


Sound Service, 52, Hest Bank Lane, Hest 
Bank, Lancaster. Diss 
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EXCLUSIVE OFFERS 


Ж E.M.l WM5A Oscilloscopes 

ж ЕМІ WM-3 Oscilloscopes 

Ж M. Vickers 500 H.S. Waveform Monitors 
* Roband 101 Power Units 


ж R.C.A. Туре 715 Laboratory 510. Osciilo- 
scopes on trolley 


* GR 804B uu CH Generators, 
8/330 Mc/s. ..... 


* Cambridge wipe cates 
0/1,200 deg. C., 230 v. A..C 


* Philips Td Ао E Counters, 
230 ғ. А.О. . 


* Crypton Cabinet i кбй; 50 v. 1 amp. 


ж Heyer Low Voltage Testers, zero to 18 v. 
and 60 amp. я 


* Portable Operating Theatre 
universal voltage 


* ue Airport Runway Floodlights, 


жарый, 


Lamps, 


Ж Avo d Counters, new 
ж 5ft. Р.О. Racks, 19in. wide 25 
ж Туре 56 Monitors (Indleator and P/B).. 


*k Teleprinter Motor Rectifiers, 200/250 v. 
А.О to 110 v. 0.7 amp. 


Ж Ferranti 7 kVA Auto Voltage Regulators 
* Murphy 1074 Pulse Amplitude Analysers 
* Edwards Speedivao Pumps, 230 v. A.C. 
* (ARMIES Metrovas Pumps, 230 v. 


Ж Muirhead Ipots. . 


ж E.M.L Waveform 3794 Monitors on 
ОИУ сле ПШ ИСИ 


Ж Precision Mains Filters, 2 amps. 

* R.201 Triple Diversity Receivers 

Ж T.1131 Transmitters, complete .... 

Ж Т.1190 Transmitters, complete ...... е 
* 75tt. Hollow Plywood Masts .... 

Ж 854. 2jin. dia. Stee) Tubular Masts 

*k 15 kVA Constant Current Transformers 


Ж 1000 watt 280/115 v. Double-wound 
Transformers 


ж Turner біп. dia. 0/1 Milliammeters .... 
* Dowty High Speed Registers, 4in, Ша... 


* American Stabilised Power Supplies, 
230 с. А.С. to 115 v. į amp. D.C.,... 


£225 
£25 


£75 
£35 
£35 


£22 10 
£2 10 


£8 10 
£8 10 


£10 0 
£9 10 
£3 10 
£8 10 


£2 18 
£35 0 
£175 0 
£18 10 


£22 10 
£3 10 


£125 
£10 
£95 


ooo oooooocoo 


£12 10 


40-page List of over 1,000 items in stock available 


—keep one by you. 


ж Е.0.А. 10-way Aerial Exchanges 


ж DFG-20 Marconi Ш.Е. Receivers, 75/ 
1,500 Kejs. . 


* 6 volt E SW (оптен with amoothing, 
250 v. 


ж 12 volt Жау Converters with smooth- 
ing, 300 v. 250 mA. 


* R.0.A. Pxojeetor Speskers, 25 watts, 
range 1 ті 


* Fountain pen Type Pocket Dosemeters 
Ж BC-803 F.M, Receivers, 20/30 Mejs. .. 
ж BC-604 F.M. Transmitters ............ 


ж R.C.A. Twin Channel Studio Monitor 
and Pre-amp. Bay 


ж E.M.L Radio-active Hand Monitor . 


“Ж Murphy 30-Channel Kicksorter 


* Western Eleotrlo Transmission Measure 
ing Equipment and Oscillator .,..... 


Ж 50 kV working 2.25 mfd. Condensers ., 
Ж T.P.7 Telephone Repeaters 
ж TOJ-400 watt Transmitters 
* Dynatron Radio Active Dust Samplers. . 


Ж liii, 4ins. dia, Hollow Wood Mast 
Sections 


ж 20 Henry 400 m/a Chokes 
Ж 212E Western Electric 250 Watt Triodes 


£17 10 
£7 10 
£35 0 
£70 0 


15/- 
£1 0 
£A 0 


CARRIAGE EXTRA ON ALL ABOVE 


We have a large quantity of © bits and pieces we 
cannot list—please send us your requirements as 
we can probably help—all enquiries answered. 


P. HARRIS 
ORGANFORD 


WESTBOURNE 65051 


DORSET 


tape, Ltd., 


WIRELESS WORLD 


TAPE RECORDING, ETC. 


APE/DISC/TAPE transfer editing; duplicat- 
ng: if quality and durability matter 
(especially with L.P.s from your precious 
tapes), consult Brite:n's oldest transfer ser- 
v.ce; new tape recorders supplied with a free 
service guarantee; latest American tapes. 
1,800ft 29 -, now available.—Sound News Pro- 
ductions, 10, Clifford St., London, W.1. AS 


XCITING news from N.R.S. Revolutionary 
new automatic tape recorder makes Its 
debut this month! pimpin automatic tape 
recorder, unique in the whole world. Opens 
up new vistas of enjoyment from tape record- 
ing. Stuzzi Radio Tuner adds radio to above 
for oniy £5/9/6.—Details com Northern Radio 
Services (Dept. DWW) King's College 


Rd., London, N.W.3. pell 'Primrace Sto 
PRE-RECORDED TAPES 
RE-RECORDED tapes.—Unique 40-page 


catalogue listing all makes, mono, stereo, 


т and 3% i.p.s.; send 2/6, refundable on 
first tape record purchased.—Dept. TR5, Tele- 
33, Edgware Rd. W.2. Рай, 1942. 


[0020 
VALVES 


ALVE cartons by return at keen prices; 
send 1/- for all samples and list.—J. & 


| A., Boxmakers, 75a, Godwin St., cie mE 05 


NEY and surplus valves, fully guaranteed, 
huge stocks, genuine valye bargains; s.a.e. 


for list; also reclaimed valves. perfect, m 
maximum. plus 6d & p. each.—Lewis, 
Woodford Avenue, I ford. Essex. [97 orbi 


UARANTEED valves at real bargain prices, 
boxed and post-free. 
OA2, OB2, 6AGT7, 6AH6, 6AQS/EL90, 6AU6/ 
EF9À, 6Y6, 807. i2AT7/ECC81, 12AU7/ECC82, 
ae each, 6 for 25/-. 5Н4О, 6AS7, 8/- each, 
6 for 42/-. 6AL5, 6SN7, 3/- each, 6 for 15/-. 
RAWSON & PANTON, Ltd. 107a, Lion Rd., 
Bexleyheath, Kent. [9797 


VALVES WANTED 
NEY valves wanted any quantity. best rash 


price by return.—Stan Willetts. 43. Spon 
Lane. West Bromwich, Staffs. Tel. Wes 92 


E purchase new valves, old or modern 
type, for cash; full details, please, in- 
cluding price required, in your first letter.— 
Waltons Wireless Stores, 15. Church St.. 
Wolverhampton. 10102 


LL types of valves British or American, | 


transmittin aoe Ice ing: keenest cash 
prices paid, What have you to offer?—Write 
or call Lowe Bros., 95/97, Redchurch St., Lon- 
don, E.2. Tel. Shoreditch 4415-6. [9567 


WANTED, EXCHANGE. ETC. 


ANTED, new valves, speakers, components, 
etc.. for cash.—A.D.A. Mfg. Co., e 
Alfreton Rd., Nottingham. [9676 


ANTED. all types of communications re- 
ceivers and test EE B TM ES to 
В. T. & I. Service, Ashville ga Hall, Ashville 
Rd., London. Е.11. Ley. 4986 {0163 


A PROMPT cash offer for your surplus brand 
new valves, TON components, test 
instruments, etc.—R.H.S., Beverley House, 
Mannville Tce., Bradford 7. [0190 
RGENTLY wanted, manuals or instruction 
books, data, etc., on American or Bri'isn 
Army. Navy or Air Force rad'o and electrical 
equipment.—Harris, 93. Wardour St. W.1. 
Gerrard {9623 


yo for cash, good quality test gear. 
amplifiers, Ham RXS. freq. meters, com. 
RXS, microwave equipt., etc., etc.— Call, write 
or send Tel. Miller's Radio, 38a, Newport Court, 
Leicester Sq. W.C.2. Ger. 4638. Estig Ji 
years. 

REPAIRS AND SERVICE 


B9vrros's OF BRADFORD. 


LOUDSPEAKER pressure unit, and microphone 
repairs, D.C.B.. cone assemblies and feld co!ls 
in cartons, service and satisfaction guarantecd 
—D. С. Boulton, 134, Thornton Rd., Bradford. 
1. Те1. 20838. 10171 


Mans transformers wound to any specifica- 
tion 


MOTOR rewinds and comp'ete overhauls; first- | 


class workmanship, fully ы а. 


F.M. ELECTRIC Co.. Potters Bldgs. 
Warser Gate, Nottingham: “Est. 1917. Tel 
54898. [0113 


E undertake the manufacture of trans- 
formers singly or in quantities to any 


trent arion; all work guaranteed for 12 
LADBROKE Transformer Co., Ltd., 820a, 
HD Rd.. London, N.W.10. Tel. Ladbroke 


Sine repairs. cones fitted, fields and 
ciock colls roui guaranteed satisfaction, 
prompt service.—L. S. Repair Services, Pluckley, 
Ashford. Kent. [0223 


ДГ transformers manufactured to specifica- 
tion, estimates. Auto. transformers 50 to 
600 watts. Bulk demagnetizers for tapes and 
tools 27/6.—Osmabet, Ltd., 46. Kenilworth Rd.. 
Edgware, Middx. Tel. Stonegrove 9314, [0070 
TRANSFORMERS to any specification, singles 

small or large batches, quick and efficien 
Service, competitive prices, estimates.—Messrs. 
Newman & Son, 10, Fullers Ave, Woodford 
Green, Essex, [0330 
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MULTICORE PRODUCTS 
FOR ENTHUSIASTS 


Savbit for the small user 


The solder with a small per- 
centage of copper that gives ten 
times longer life to your solder- 
ing iron bits is available in the 
popular size one carton. It is 
supplied in three specifications: 
45 ft. of 18 s.w.g., 25 ft. of 16 
S.W.g., Or 17 ft. of 14 s.w.g.: 
5/- each (subject). 


Home Constructors Pack 


Contains 16 ft. of 18 s.w.g. 
60/40 alloy wound on a reel or, 
for soldering printed circuits, 
35 ft. of 22 8.w.g. 60/40 allo 
also wound ona reel. 2/6 ea 
(subject). 


Bib Wire Stripper and Cutter 


This efficient tool strips insu- 
lation, cuts wires cleanly and 
splits plastic twin flex. It is 
adjustable to most wire thick- 
nesses, 3/6 each (subject), 


Tape Solder Card 


A rea] tin/lead solder contain- 
ing cores of Ersin Flux. Needs 
no soldering iron or extra flux. 
Sufficient solder for тоо 
average joints. 1/-. 


And don’t miss this outstanding 
Bib FREE OFFER 


Send us this flap from 
any Bib Tape Splicer 
carton for FREE packet 
of Bib Tape Reel 
Labels and a Data 
Card! (Details 
below),* 


X Tear off the end flap from any Bib Tape 
Splicer carton and send it, together with 
astamped addressed envelape;to the address 
below, By return, we 
will send you a FREE 
ae packet of Bib 
ape Reel Labels 
—plus an informa- 
tion-packed Data 
Card worth 2/-. 
This offer is limited 
—write today! 


бее also m ICORE 
adverhisement on back cover 


If you have difficulty in obtaining any of 
lea items, they will be sent post free. 


MULTICORE SOLDERS LIMITED 
HEMEL HEMPSTEAD, HERTS 


TASIS 
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DON'T CRY CRISIS 
BUY A BENDER AND 
BEAT IT 


RX-20 
This UNIQUE BENDER 
Quickly and Accurately Forms 


Angies,. Channels, Sections, Boxes, 
Trays, Chassis Brackets, Clamps, 
Shrouds, etc. 


Lids, 
Chips. 


The RO-20 and RXX-26 are becoming 
“essential equipment” for Electronics, 
Radio, T.Y. and Genera! Research work. 
Many now prefer the RZ-26, 

The RÓ-20 is similar in general design 
and finish to the RX-20 shown above, 
but із lighter and less expensive. 
Obtainable only direct or through leading 
tool merchants. 


For 6-page Folder write to :— 


A. A. TOOLS (w) 
197a Whiteacre Rd., Ashton-u-Lyne 


SOUND 
SYSTEMS 
THE 


MOST UP-TO-DATE 
RANGE 


oF 
SOUND 
EQUIPMENT 


INCLUDING 
Pre and Power Amplifiers, Mixer 
Units, Microphones, and Loud- 
speakers. 


LET 


AUDIX LTD. 


of STANSTED 
(Phone: STANSTED 313227 ESSEX 


Plan, Install & Commission 
YOUR SOUND SYSTEM 


MISCELLANEOUS 
Roe wafer switches, 


IMMEDIATE dispatch of goods from stocks; 
no carriage goods sent to all parts of the 
world; A.B. metal and N.S.F. made to order 
switches:. reduced price l'st free on request.— 
Overseas Eximport Co., 172, Bishopsga.e, Lon- 


don, E.C 2. [9799 
ETALWORK, all types cabinets, chassis, 
racks, etc., to your own _ specification. 


capacity available for small mulling and cap- 
stan work up to lin bar. 

PHILPOTT'S METAL WORKS, Ltd.. Chapman 
St.. Loughborough. 10208 


See plastic mouldings, undertaken 1/02 in- 

ipn polystyrene, Pix nii nem low 
mould charge, quick delivery.—E. R. Nicho:ls. 
33/35, Carrington Field St., 
Stockport. 

INE detectors, types ANPRS-1 and 

IV. complete in original boxes, fully re- 
conditioned and released to specification in “ as 
new "' condition.—W.S. Electronics, Ltd., Brunel 
Rd., East Acton. London. W.3. (9792 


NOTICES 


HE ASSOCIATION ОР PROFESSIONAL | 
To protect | 
and encourage the interests or member studios | 


RECORDING STUDIOS, Ltd. 


engaged in e‘ectrical sound recording.— Write 

to tne General Secretary. A.P.R.S., Flat 4, 

54А, Arterbery Rd.. London. S.W.20. [0173 | 
CAPACITY AVAILABLE 

ERALD FISHER ENGINEERING,  Ltd., 


Lancs.—All types of electronic апа elec- 
tr‘cal assembly work undertaken to your re- 


qu rements; chassis wiring. cableforms, 
groupboards.—Hampden Rd., Shaw, Lancs. 
Shaw 7509. [9621 


SITUATIONS VACANT 
AUS Overseas Career 


WITH 

INTERNATIONAL AERADIO LIMITED 

IN order to meet the requiremeats of constant 
growth and expansion we have opened a new 
Radio School at Southall, Middlesex, to train 
technicians and eagineers for a permanent 
overseas career in North, West and East Africa, 
the Mediterranean area, the Caribbean and 
the Arabian Gulf. If you have recently com- 
psn service in a trade such as Ground Wire- 
ess Fitter in the R.A.F. or Radio E-ectrical 
Artificer in the Royal Navy or if you hold 
Intermediate City and Guilds in telecommuni- 
cations, or its equivalent or have experience 
in the maintenance of НЕ and VHF communi- 
cations, RTT and navigational alds, we shou'd 
be interested to hear from you. 


CANDIDATES who are accepted for training 
spend either 6 or 14 weeks at the School be- 
fore proceeding overseas but in some cases 
staff with suitable qualifications and experience 
are offered immediate posting. Overseas stall 
receive a tax-free salary wlth marred and child 
allowances if appropriate and accommodation, 
bachelor or married, is orovided free; other 
benefits tnclude generous U.K. leave and mem- 
bership of an excellent Pension and Life Assur- 
ance scheme. А 

WRITTEN apolications please to Personnel 
Manager, 40, Park Street, W.1. [0263 


)EBSeUSO te Engineer. 


A rapidly expanding Company wishes to appoint 
an Electronic Engineer to handle development 
and production problems in svecialised coil 
winding and miniature components. Applicants 
should preferably have H.N.C. or equivalent, 
but prime consideration will be given to ex- 
perience in coil design and іп versatile 
approach to e‘ectronic engineering problems. 

THE successful applicant will be aged 25-35 
and will be required to live in or near Buck- 
ingham. Salary will not be less than £1,250 
р а, according to age and experience, and other 
emoiuments by negotiation. . i 

APPLY in writing for interview to Managing 
Director, Amos (Electronics), Ltd., Castle 
Mil.s, Buckingham. [9774 


EASTERN ELECTRICITY. 


TELECOMMUNICATION engineer required by 
Eastern Electricity to install, test and main- 
tain communications equipment, 

THE post provides an opportunity for a keen 
practical engineer to work on a compact system 
comprising automatic telephony. carrier and 
V.H.F. radio transmission and supervisory 
systems. 

EXPERIENCE in multi-channel carrier and 
V.F signalling sys'ems is desirable; salary 
£940-£1.065 per annum, superannuable, 
APPLY within 14 days by letter to The 
Manager, Eastern Electricity, Northmet Sub- 
Area, Northmet House, Cannon H'll, Southga‘e, 
N.14. stating age, Gee experience present 


position and technical qualifications. [9802 
ADIO engineer (А1); £1,000 p.a.; only 
exverlenced senior man need apply.— 
Box 5068. [9801 


NGINEERS reqquired with sound knowledge 

of audio techniques and relay circuitry. 
also V.H.F. test engineer. - 

APPLY in Writing to: Clarxe & Smith Mfg. 


C2.. Ltd. Hanworth Air Pari, Feltham, 
Middlesex. [9787 
ESTERS, E. К. Cole. Ltd., Southend-on- 


Sea, have vacancies for radio and television 
HUE and fault finders.—Apply Personnel 
anager, 


Higher Hillgate, 
[9782 | 


Mark | 


| 


| 


Qums 


HIGH QUALITY 
RADIOGRAM 
CHASSIS 


STEREO 12 Mk. 2 £44.15.0 


The most complete chassis ever produced; 
combines AM апа FM Tuners, a Stereo 
Control Unit and two High Fidelity Amplifiers 
in one compact unit. ight watts push-pull 
output from each amplifier provide a total of 
16 watts for both mono and stereo. Other 
features include automatic frequency control 
on VHF; ferrite aerial, two IF stages and 
miniature tuning indicator for medium and 
long waves; inputs for tape recording, play- 
back, pick-ups and stereo radio (should this 
come about); separate wide range bass and 
treble controls and balance control; booster 
units available for low output pick-ups; 
alternative matching for any loudspeakers. 


STEREO 55 £33.15.0 


A junior version of the Stereo 12 Mk. 2 provid- 
ing ten watts output, five watts from each 
amplifier and covering the VHF and medium 
wavebands. Ideal for a complete hi-fi system 
where the higher power output of the Stereo 
12 Mk. 2 is not required. Like the Stereo 12 
Mk. 2 it can be used for mono only and a 
second loudspeaker added at a later dste. 


JUBILEE Mk. 2 £31.15.0 


A hi-fi mono chassis giving eight watts push- 
pull output and covering VHF, medium and 
long bands. Tape recording and play back 


inputs. 
AF 208 £23.15.0 


An AM/FM chassis providing 5 watts output 
and covering the АШ VHF and medium wave- 
bands. Tape recording and playback inputs 


Post this coupon or write for descriptive literature 
or call at our Holloway showroom for full 
demonstraton. Open 9-5 including Saturdays. 


тете ral W.D.C 


CO. LTD. 


ARMSTRONG 


mer 


WIRELESS & 
TELEVISION 


| Warlters Road, London, N.7 


[9731 | 


Telephone: NORth 3213 
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WIRELESS WORLD 


SOLDERING 
EQUIPMENT 


Ву LITESOLD 


(REGD. TRADE MARK). 
| PRECISION 
INSTRUMENTS 


Comprehensive range- 
Robust and Reliable- 
Light weight - Rapid 


heating - Bit sizes 
3/32in. to 13/32іп. - 
" PERMABIT ” or 
Copper bits - All 
voltage ranges 6/7 v. to 
230/250 v. - Prices 
from 19/6, 
ALSO 
@ PLASTIC CABLE 
STRIPPERS. 


9MINIATURE 
SOLDER POTS. 


Q HEAT GUARDS. 
@ LONG LIFE BITS. 


" AYPAMEN:" men 


The new range of 
micro soldering 
instruments. Weights 
from 1-02. Blt dia. 
from 1/32in. to tin. 

Have you had details? 


seaespacpacannasnenay 


Brochure S5 on request 
from the sole proprietors 
and manufacturers with 
28 years’ experience 
in this field. 


LIGHT SOLDERING DEVELOPMENTS LTD. 
28 Sydenham Road, Croydon, Surrey 


Fhone: CROydon 8589 


СОРТЕ 


Grams: Litesold, Croydon 


If your problem is the accurate 
measurement of Áudio Frequency 
power, why not let us help?— 


AMOS of EXETER 
WEIRCLIFFE COURT 
EXWICK EXETER 


You are invited to apply for 
a copy of our illustrated brochure 
and price list which gives full 


details of our wide range of 


QUARTZ CRYSTAL UNITS 


which are renowned for their 


Accuracy & Reliability 
THE QUARTZ CRYSTAL CO. LTD. 


Q.C.C. Works. 
Wellington Crescent, 
New Malden, Surrey 


Telephones : 
MALden 0334 & 2988 


| pal at the College. 


| reputation as a leader in this fleld; at all stages 


SITUATIONS VACANT 
IBISELSORDSEISE County Council. 


MID-HERTS College of Further Education. 
THE Campus, Welwyn Garden City, Herts. 
PRINCIPAL: W. V. Lloyd, Ph.D., M.Sc., Dip 
Ed., A.R.l.C.. F.R.S.A., Department of En- 
gineering. 

WANTED lst January, 1962. 

ASSISTANT, Grade B. to teach Radio Service 
Work and  Telecommunications, technicians 
work to intermediate and final standards. 
MINIMUM qualifications: H.N.C. (Electrical). 
SALARY: Burnham Technical Scale, mini- 
mum £700X£27/10 to £1,150, with additions 
for qualifications, training and experience. 
GOOD housing prospects tor married teachers. 
APPLICATION should be made to the Pra 


[Opes INSTRUMENTS LIMITED. 


THIS Company specialises in the production 
of high-quality optical instruments for use in 
spectrum analysis and has an international 


of manufacture the best standards of workman- 
ship are needed We have vacancies for men 
with electronic experience for testing. Radar} 
and radio technicians with fault-finding ex- 
erlence would be suitable. If you have the 
ind of background which you think would 
fit you for this mteresting work in a pleasant 
University City, please let us have full details 
of your qualifications and experience.—Apply 
to the Personnel Manager, Unicam Instruments, 
Ltd.. York St. Cambridge. 


pe UNIVERSITY OF MANCHESTER. 


OPTICS and Spectrometry Group. 

AN opportunity exists in the Group for an 
assistant electronic engineer to participate in 
ine development of a space-porne intra-red 
spectrometer, which is intended to be part 
of the pay load of a U.S. spacecraft to ое 
town near to the planet Mars.  App-icants 
should be of H.N.C. or B.Sc standard in elect- 
Tonic engineering, should have several years 
experience and a know.edge of data processing 
and t-ansistor techniques. Salary in the range 
£390-£1,200. 

APPLICATIONS should be sent to Dr. J. Ring, 
Reader in Spectrometry, The University of 
Manchester, Oxford Rd., Manchester 13. {9778 


BRADFORD INSTITUTE OF TECHNOLOGY. 
DZPARTMENT of Electrical Engineering. 


APPLICATIONS are invited for the post of: 
SENIOR lecturer and lecturer in electrical 
engineering. 


THESE vacancies are created by the rapid 
expansion of the department which is mainly 
concerned with Diploma in Technology courses, 


DECEMBER, 1961 


TELEPHONE TYPE CARBON HANDSETS 10/6 
SLiDÍNG RESISTANCES 80 ohms 1/2 amp., 7/8. 
STOP WATCHES, NINE-JEWELLED WALTHAM. 
One revolution every six seconds. Start, stop and 
flyback. Screwed back and bezel dustproof cases. 


30/-. 

20-WAY PRESS BUTTON INTER-COM. TELE- 
PHONES, in bakelite case with junction box, Thorough- 
ly overhauled. Guaranteed £7/15/-. 

10-WAY PRESS BUTTON INTER-COM. TELE- 
PHONES, in bakelite case with junction box. Thorough- 
ly overhauled. Guaranteed £6/15/-. 

DESK PHONES. Complete with Hand Set and Dial 
0-9, in bakelite case, £2/12/6. 

8 BANK UNISELECTOR SWITCHES. 25 contacts, 


£21157. 

MAGNETRON MAGNETS. 5-5} ova! mch. gap, 27/6. 
MOVING COIL HEADPHONES with wash leather 
earpads, 17/6. 

TIME SWITCHES, VENNER. 8-day clockwork, 
250 v. 1 amp. Thoroughly reconditioned and guaran- 
teed, 25/-, including post and packing. 
QUARTERLY ELECTRIC CHECK METERS. Re- 
conditioned as new. 200/250 v. 10 A., 42/6; 15 A. 
52/6; 20 A., 57/6. Other amperages available, 
PROJECTION LAMPS. Pre-focus 100 v. 300 w. in 
new condition, 8/6. 

TELEPHONE DIALS. 0-9. Suitable for inter-office 
and factorv installation, 19/6. 

HIGH-SPEED  ELECTRO-MAGNETIC COUNTERS. 
Ex-Govt. 0-9,999, 25/60 v. D.C. Size 4 x 1 x Un. 
Single coil 2,3000 or single coil 5000, 18/6. 
VENNER TIME SWITCHES. For switching on/off 
lighting and power. Reconditioned ав new. In iron- 
clad cases, 10 amp., 75/-; 15 amp., 85/-; 20 amp., 


£5I5l-. 

З-ОҢМ Р.М. SPEAKERS. In good working order, 
Rin., 8/6; 6in. 7/8; Sin. 9/6. 

Зип. P.M, SPEAKERS, 30, 9/6. 

ELECTRICITY SLOT METERS, (1/- in slot) for A.C. 
maing. Fixed tariff to your requirements. Suitable 
for hotels, etc. 200/250 v. 10 A., 84/-; 15 A., 94/-; 
20 A., 104/+; other amperages avallable. Recondi- 
tioned as new. 

ASSORTED RESISTANCES, 5/6 per 100. 

THROAT MICROPHONES 1/6 each. 


All prices include carriage in United Kingdom 


23 LISLE ST.(cer. 2269) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday 


and the posts offer exceptional opportunities 
for teaching, consulting and research work. 
CANDIDATES shou.d Sultably qualified to 
teach to final Diploma in Technology standard 
in electrical power or machines or electronics 
or telecommunications. Industrial and research 
exp2rience will be a recommendation. 

THE successful candidate will be encouraged 
to develop industrial contacts and undertake 
eich or which adequate facilities are avail- 


abe. 

SALARY scales (which are subject to revision 
at an early date) are as follows: 

SENIOR lecturer £1,550 to £1,750 per annum. 
LECTURER £1,370 to £1.550 per annum. 
PREVIOUS industrial and research experience 
at a suitable level will be taken into account 
in fixing the commencing salary. 

FURTHER particulars and forms of avplica- 
tion may be obtained from the Registrar 
(Department O), Bradford Institute of Tech- 
nology. Bradfcrd 7. 

HENRY PATTEN, Clerk to the Five 


INGSTON UPON HULL 

COMMITTEE. 
COLLEGE of Technology. 
PRINCIPAL. Emlyn Jones. M.Sc., F.R.1.C. 
REQUIRED. for 1st January. 1962. Assistant 
(Grade B) in the Electrical Engineering Depart- 
ment to teach in Marine Radar (maintenance) 
courses. App‘icants should hold the Ministry 


EDUCATION 


of Transport Radar Maintenance Certificate 
with, oreferably, 
experience. 


SALARY: Burnham Technical Scale—£700X | 


£27/10—£1.112/10X £37/10—£1.150 with addi- |j 


tions for training and graduate qualifications 
and increments for suitable 
industrial experience. 

THE Education Committee will consider the 
payment in approved cases of the whole or part | 


METERS 


All makes of Single and 
Multi-range Instru- 


ments repaired and 
recalibrated. 
PROMPT SERVICE 


A comprehensive range of MICRO- 
AMMETERS—AMMETERS—VOLTMETERS. 


Standard sizes 2}”—3}”—5” x 4” 
Scaled to your specification. 


QUICK DELIVERY. 


E.IL.R. INSTRUMENTS LIMITED 
329 Kilburn Lane, London, W.9 Tel.: LAD 4/68 


seagoing radar and radio {Mstrumentation at its best... 


teaching and Jj 


С) 


of the removal expenses of married teachers |. y г 
FURTHER partico d application fi 0. LTD 
P ehm Ld dave of the forms: SIFAM ELECTRICAL INSTRUMENT C А 

to be returned within 14 days of the date of Р 
this issue, may he obtained. from the Chief | WOODLAND ROAD, TORQUAY Tel. 63822/3 
Education Officer, Guildhall, Kingston unon * 
Huil. [9776 

ALESMAN required, with experience ої 

pee tadio telephone CRINE maos 


ARE you interested in joining a team of 
Design and Development Engineers engaged | 
in producing auto-pilots for new helicopters 
now under development? 

LOUIS NEWMARK, Ltd., of Croydon, are destr- | 
ous of appointing Design Engineers and Arsist- 
ant Engineers to these posts, senior and junior 
appointments are available, 

PLEASE send details of qualifications апа 
experience to Personnel Manager, Louls New- 
mark, Ltd.. Gloucester Road, Croydon. [0337 


* TANNOY: 4 


For sound sense 


WEST NORWOOD, LONDON, S.E.27 


СІРѕу Hill 1131 
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BOOKS 
FREE TRIAL! 


No. 8 
Pin- Point 
TV troubles 

in 10 minutes 


Find the exact sound or 
picture trouble in ANY 
TV set from 700 possi- 
bilities/ 300 pages; 300 
diagrams; check charts/ 
31/6. 


TV TeOUBLES 


si 13 ТН 


No. 9 
Pin-Point 
Transistor 
troubles in 12 

minutes 


Trouble-shoot pn 
type of circuit in AL. 
transistorized equip- 
ment! 525 pages; hun- 
dreds of illustrations; 
120 check charts. 47/6. 


TRY ANY THREE BOOKS 
ON NO RISK FREE TRIAL 


No, 4. Latest Instruments for Servicing Radio and 


Television, Coyne. -. 

No. 7. Transistor Circuit Handbook. Louis E. Garner. 
Coyne. 39/6. 

No. 12. Radio Designer's Handbook.  F. Langford- 
Smith. Ше. 55/-. 


No. 16. Principles of Frequency Modulation. В. 8. 
Camies. Iliffe. 


No. 11. Principles of Transistor Circuits. 8. W. Amos. 
Hitte. 91/- 

No. 20. Principles of Semiconductors. M. @. Bcroggie. 
Uitte. 914. 

No. 10. Television Receiver Servicing, Vol. 1. Spread. 
bury. Ше. /-. 


No. 17, Electronic Computers. Principles and Applica- 
tions. Iliffe. T. E. Ivall, 2nd. Edition. 25/-. 
No. 15. Wireless Servicing Manual W. T. Cocking. 


Iuffe. 17/0. 
No. M. Radio Circuits. Miller & Sprendbury, ИШїе. 


15/-. 

No. 5. Practical Television and Trouble Shooting 
Manual. Coyne, ime 

No. 6. Television Servicing Cyclopaedia. Coyne. 47/6. 

No. 38. Colour Television. NTSC System, Principles 
and Practice. P. 8. Carnt, б. B. Townsend. Iliffe. 


85/-. 

No. 22. Pin-Point Colour Television Troubles in 15 
Minutes. Coyne. 47/6. 

No, 21. Basic Mathematics lor Radio and Electronics. 
ше. 17/6. 

Мо. 93. Introduction to Laplace Transforms. 
radio and electronic engineers. W. D. Day. 


For 
iffe. 


32/6. 
No. 24. Radio Valve Data, Compiled by Wireless 
World. Lliffe. 6!», 


No. 25. The Oscilloscope at Work. A. Haas and 
Е. W Hallows. Iliffe. 18/-. 

No. 26. Numerical Methods for High Speed Computers. 
G. М. Lance. Iliffe. 42/-. 

No. 27. Second Thoughts on Radio Theory, Cathode 
Ray of Wireless World. Iliffe. 25/-. 

No. 28. Foundatlons of Wireless. М. О. Scroggie. 
Шие. 15/-. 

No. 1. Coyne Elementary Practica! Radio-Television. 
Bet of three volumes, total 1,038 pages, sturdy 


vinyl, washable covers. Specia! offer £3/12/6 
the set. 

No. 18. Mullard Reference Manual of Transistor 
Cirenits. 12/6. 

No. 19. Retrigeratlon Service Manual. H, P. Manly. 
Drake. 24/-. 


Just mail coupon for free trial. After 7 days 
send only low price or return book and pay 
nothing! 

Postage: £3 or less 1/6, £3 or more 2/- 


FREF TRIAL OFFER! Mail coupon NOW! 


{ман Order Division, SIM-TECH BOOK 
COMPANY, Dept. WWI6, Gater’s Mill, 
|West End, Southampton, Hants. 

J 


O RUSH BOOKS Ne... eene men. 
1 (or 7 days’ FREE TRIAL as per offer. 


l Tick here if enclosing full price. We рау! 


postage (Coyne Books only) 


Same 7-day| 
money-back guarantee. 


ete 


SITUATIONS VACANT 


ENIRAL ELECTRICITY GENERATING 
SOUTH-EASTERN Region, North Thames 
Divison. 


APPLICATIONS are invited for the following 
appointment at West Thurrock Generating | 
Station (Grays, Essex):— i 
ASSISTANT Maintenance Engineer (Instru-| 
ments) (S.V. No. 1558). | 
SALARY, N.J.B., Class M, Grade 12, Scale 9, | 
£1,115-£1,245 plus London Weighting £50 per 
annum, rising eventually to Class N, Grade 12, 
Scale 10, £1,190-£1,325 per annum plus Lon- 
don Weighting £50 per annum. 

SUITABLE candidates must nave а thorough 
knowledge of general electronics, with an em- 
phasis on pulse circuit technique. Ап under- 
standing or experience of instrumentation and/ 
or transistors will be an advantage. His prac- 
tical training should be preferably either an 
apprenticesnip with a major radio firm, or ex- 
Royal Air Force Radar Mechanic. Technical | 
CUR DG He would be an advantage. The post | 
s intended for a technician whose duties will 
include the maintenance of a Ferranti Argus 
Digital Computer and its peripheral equipment. 
APPLICATIONS, quoting Reference S.V. No. 
1558, stating age, qualifications, experience 
and present p should be sent to the 
Assistant ота Personnel Officer, Central 
Electricity Generating Board, South-Eastern 
Region, North Thames Division, West Farm 
Place, Chalk Lane, Cockfosters, Barnet, Herts, 
to arrive not later than 23rd December, 1961. 
F. W. SKELCHER 


Assistant Regional Director. d 
NDUSTRI HANDBOOKS, LIMITED, have | 
. further openings for fully experienced tech- 

nicul authors (electronics) in London and Bir- 

mingham. к К 

. there are occasional opportunities for | 
engineers with adequate technical background 
wishing to become professional writers. 

WRITE fully to the Director-in-Charge, Rapier 

House, Eagle Street, London, W.C.1. 9784 

ERRY' S RADIO requires & Service Engineer | 
with good experience of Stenorettes and 

Hi-Fi equipment. Send full details for inter- 

view to 25, High Holborn, W.Cl. [0039 

SENOR Technician required for the main- | 

tenance of two 6 MeV. Linear Accelera- 
tors and one 2MeV Van de Graaf X-Ray 

Generator. 

GOOD general electronic and micro-wave back- 

ground essential; experience on linear accelera- 

tors desirable, some knowledge of radiation 

recauti^ns and safety procedure would be 

elpful. Salary rising up to £905 plus £30; 
ng. 


London Weigh 

APPLICATIONS should be addressed to the 

House Governor, Roya! Marsden Hospital. | 

Fulham Rd., London. S.W.3. 9773 
ESTERS, Ekco Electronics, Ltd., Rochford, | 
Essex, have vacancies for experlenced elec- 

tronies testers.— Write giving details of quali- 

fications and experience to Personnel Manager. 


[9732 
[[SERERIEUUED H.F. T.V. relay planning and 
installation engineer required to take 
charge of installation at Newquay.—Apply New- 
quay Dealers Aerial Relay, Ltd., c/o E. F. Rad- 
ford. 5a, Bank St., Newquay, Cornwall. [9791 
NGINEEER, mainly field service television 
and radio, clean licence; minimum five 
ears’ experience; congenial situation.—Sher- 
ourne, 50 Topsfield Parade, Hornsey, N.8. 
Mou. 1987. [9751 
INE camera and projector mechanics re- 
quired; we are looking for both experi- 
enced men and trainees.—Piease contact Bur- 
gess Lane & Company, Thornton Works, 
Thornton Avenue, Chiswick. [9781 
WILLIAMS Cine and Public Address Services 
require an electronic/mechanical engineer, 
also continuous projection film cabinet and 
public address operators; £100 per year over 
Standard rates.—44, Shipman Rd., S.E.23. Tel. 
Forest Hill 7575. {9790 
De Chief Inspector (M.O.A. approved) 
required for company engaged in the 
manufacture of electro-mechanical details, used 
in connection with telecommunication equip- 
ments. Write stating age, experience, and 
salary required to Box 5066. [9769 
SERVICE neers required for service de- 
partment. Е. К. Cole, Ltd.. Southend-on- 
Арргань must be ехрегїепсей and 
o 


Sea. 


caoable diagnosing and repairing faults in 
radio and television recelvers. Apply Person- 
nel Manager. [9770 


ELEVISION test engineers required for tele- 
vision factory; television experience essen- 
tial but not necessarily factory production ex- 
perience; superannuation scheme.—Apply Re- 
diffusion Vision Service, Ltd., Fullers Way 
South, Chessington, Surrey. 19748 
-RAY Technician required to maintain and 
service a wide variety of equipment be- 
tween 45-250 K.V. The successful applicant 
will be based at the new Surrey Branch of 
the Hospital at Sutton. but will be required 
to work both there and at Fulham Rd. 
REPLIES. giving age. experience and names of 
two referees to the House Governor, Royal 
Marsden Hospital, Fulham Rd., London, MEER 


Wacancy in medical electronics for tech- 
nician to maintain respiratory mass 
spectrometer and to develop associated appara- 
tus; applicant must have ex9erilence in elec- 
tronic servicing and agr eferaty National 
Certificate or City and Guilds wns, 


аре 23-30. 
SALARY on scale £625-£750 including London | 
| Allowance. [9788 


LEWIS have the 
CABINET for 
YOU 


FROM THE MOST EXTENSIVE 
RANGE IN THE COUNTRY 


—. 


THE CONTEMPORARY 
| Price £13.13.0 


This beautifully designed Contemporary Cabinet 
can be supplied in Oak, Walnut or Mahogany veneer 
and has a waxed semi-matt finish, 

This cabinet can be fitted with any of the latest 
Hi-Fi units, 


THE GROSVENOK 
Price £22.1.0 


This elegant cabinet is available In veneered figured 
wclnut and polished to a high gloss In a medium 
shade. Gold embellishments are an attractive 
feature of the design. A unique three sliding door 
system reveals amble storage room and space for 
equipment. 


а! 


| TWO NEW LEWIS CATALOGUES— - 


l \ The Cabinet Catalogue 
| © The Equipment Comparator | 


Catalogue 
| (Designed to assist your choice of cabinet and | 
| equipment). 
Please send me details of your two new catalogues. | 


Name t | 
Address . каа» fe ANNE MEINE | 
| BLOCK CAPITALS, PLEASE wizi | 


ASE SIDE, SOUTHGATE, LONDON, N.14 
Telephone: Palmers Green 3733/9666 


1100 сн 
к 
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P NEW EDITION OF THE 


Mullard 


MAINTENANCE MANUAL 


This is a completely new and up-to-date 
edition including all current replacement 
types. It contains valuable new material 
and is an essential source of reference 
for every Service Engineer. 


16]-. 


› 


Postage !/-. 


THE PRINCIPLES AND PRACTICE OF 
RADIO DIRECTION FINDING by 
C. H. Cotter. 20/-. Postage l/-. 

TRANSISTORS. How to Test Them and 
How to Build All-Transistor Test Equipment 


b db. d d d. dd did dd 


16/-. Postage 8d. 

RECORDS AND GRAMOPHONE 
EQUIPMENT, by E. N. Bradley. 8/6. 
Postage 6d. 

TELECOMMUNICATIONS, by W. 


Fraser. 65/-. Postage 2j-. 


COLOUR TELEVISION, by P. S. Carnt 
and С. B. Townsend. 85/-. Postage 1/6. 


RADIO VALVE DATA compiled by 
“W.W.” 7th ed. 6/-. Postage 104. 


THE RADIO AMATEUR'S HAND- 
BOOK, by A.R.R.L. 1961 ed. 32/6. Postage 
2-. 


COMPLETE CATALOGUE 1/-. 


THE MODERN BOOK CO. 


BRITAIN'S LARGEST STOCKISTS 
of British and American Technical Books 
19-21 PRAED STREET 
LONDON, W.2 


Phone: PADdington 4185 
Open 6 days 9-6 p.m. 


j—-—-————— A I A ms aic RR 
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Ф The finest method 
&/ for cleaning records 


Already over 200,000 enthusiastic users 


“Dust Bug” 
AUTOMATIC GRAMOPHONE RECORD CLEANER 


PATENT No. 8:7, 98 


THE 


Price reduced to 17/6 (ptus 5/10 purchase tax) 
from your local dealer or 
CECIL E. WATTS LTD. 


Consullant and Engineer (Sound Recording and Reproduction) 
Darby House, SUNBURY-on-THAMES, MIDDX. 


mney 4840€" 


Communications Receiver 
is in stock at WEBB’S RADIO 


А re-styled and improved Price 
version of the renowned 
'840A' so much prized 
by champion short-wave 


фк £58 


The New ‘840C’ will out- 
champion the champions ! 


Details post free on request from— 


WEBB’S RADIO 
14 Soho Street, London, W.1 
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SITUATIONS VACANT 


Btectzonic engineers (junior) to assist in 
p-ojects involving the design and develop- 
ment of e.ectronie instruments; candidates will 
be expected to work w.th the minimum super- 
vision and be of O.N.C. to H.N.C. standard or 
above.—Write The Chief British 


Designer, 
Physical Lasoratories, Radlett, 19785 


Herts. 


TECHNICAL Writer required for compiling | 
Manua.s; | 


Radio and Television Service 
mist have good theoretical and practical 
knowledge of radio and television receivers, and 
the ability to write good English; apply with 
details of age, experience, etc., to—Personnel 
Officer (Ref. P.C. 555), Murphy Radio, Ltd. 
Welwyn Garden City, Herts. (9753 

ERVICE engineers.—Hilger & Watts have 


vacancies for service engineers for installa- | 


tion and testing of optical and electronic 
instruments; driving licence essential; appli- 
cants must be prepared to travel.—Please write, 
quoting ref. No, N8, to the Personnel Officer, 
Hilger & Watts. Ltd., 98, St. Pancras es 
London, N.W.1. [9796 

ERVICE engineers.—Have you ever con- 

sidered the possibllity of & career in the 
transmission side of television engineering? 
There are unlimited opportumni'des for capable 
engineers in this field, and you are invited 
to read Pye T.V.T., Ltd.'s display advertise- 


ment for test engineers on page 151 of this | 


Journal. 19800 
TECHNICAL assistants wanted for wide range 
of interesting work on ''S»ecials " assem- 
bly and wiring, testing. prototypes, service (in- 
side and outside). pom antabutory pension 
scheme available; country area within easy 
reach of London; some experience of wiring or 
radio essential but keenness and ability to 
learn quickly most important. 
APPLY, stating age and wage required to The 
Managing Director, Elcontrol, Ltd., ые 
Way, Hitchin. Herts. [973 
SERVICE Engineers required by SEHE: for 
their Radio and Teievision Dept. Applicants 
must be fully experienced in the servicing of 
television and radio equipment, and hold а 
current driving licence. Ап excellent salary 
will be offered and the positions are perma- 
nent and pensionable for men under 45 years 


of age. Арр-у Men's Staff Controller, 5th 
Flcor, Selfridges, Ltd., 400, Oxford St., PRA 
EST engineers.—Applications аге Invited 


from test engineers with previous Industrial 
experience of testing radio communications, 
receivers and transmitters; successful applicants 
vil  oftered positions on the company’s 
permanent staff; starting salaries commen- 


surate with qualifications and experience.— 
Apply in writing. giving full details to Person- 
nel Officer. Redifon, Ltd., Broomhill Rd. 
$.W.18 [0252 


EECrgRoNiCS engineers, Ekco E'ectron:es. 
Ltd., have vacancies for electronics en- 
g neers based at Rochford, Essex, for installa- 
ton and service laboratory duties. Work is in 
connection with industrial nucleonic systems 
nucleonic counting equipment and general 
nucleon:c instrumentation, Permanent  pro- 
gressive posts in expand ng organisation. Re- 
quirements, good theoretical electronic fault- 
find.ng experience. Salary commensurate wlth 
ability.—Please write stating age, qualifica- 
tions and experience to Personnel Manager, 
E. К. Cole, L:d., Southend-on-Sea, Essex 33 
ECHANICAL, electrical, and heating and 

Ї уеп айп eng.neer.ni draughtsmen. 
Pensionable posts for men and women aged at 
-east 20 on 1.6.61 with at least 3 years’ train- 
ing, including adequate practical experience 
with aporzcpr:ate technical study. Appropriate 
O.N.C. is essential, and at least one year must 
have been spent in full-time drawing office 
work. Salary (Inner London) £617 (at 20) to 
£950 (at 28 or over). Scale maximum £1,043. 
Promotion prospects.—Write Civil Service Com- 
mission, 17. North Audley St,, London. W.1, 
for application form, quoting 5/68-69/61. 
Closing date 23th December. 1361. [9777 
HE NATIONAL INSTITUTE FOR THE DEAF 
requires an assistant for its Technical De- 
partment. The post invoives work un hearing 
aids and audio frequency electronic equipment. 
Pecans should have good general knowledge 
of electronics and be able to construct proto- 
type pau pene with the mimimum of super- 
vision. the ability to deal with the general 
ublic would be an advantage. Қ 
о £700, according to qualifications and ехрегі- 
ence; pension scheme. Applications in writing 
should be made to the Secretary, National In- 
stitute for the Deaf. 105 Gower Street, London, 
W.C.l. within ten days of the appearance of 
this advertisement. [9794 
| gerer oxi] required by Ministry of 
Aviation at National Gus Turbine Estab- 
lishment, Pyestock, Farnborough, Hants, to 
assist in the design and development of unique 
electronic and electrical apparatus for instru- 
mentation associated with gas turbines and 
allied research. Appts. in grade of (a) Experi- 
mental Officer (min, age 27) or (b) Assistant 
Experimental Officer. Quals: GCE. "A" 
Level, pass degree, H.N.C. (Elec. Eng. or 
Physics) or equiv. qual. Experience of modern 
clectronic apparatus and instrumentation tech- 


niques desirable. Salary: (a) £1,087-£1,336; 
b) £458 (age 18)-£810 (age 26)—£983. 
pportunities (normally for candidates under 


31) to compe'e 
tory pensionable) 


or established (non-con'ribu- 


osts—Forms from Ministry 


| 


Salary £6CO | 


KLIK RIVETING 


et 


KLIK RIVET MIXTURES 
асве 1/8" Оа (450) 1044 
П LBs 5/32" DIA (350) 19-4 
па tes 3/16" рта (200) 10/4 


LAZY TONGS RS-3K 
WITHNOZZLE FoR 3fieDiARiveTs 99- 


NOZZLE FOR 5/32°DIA RIVETS 4-d 
NOZZLE FOR 1/6, DIA RIVETS 4/-4 


P : Дл E A E 50/- 


NOZZLE FOR 5/32" DIARIVETS 4/4 


P 9 P. PALID.CASH WITH ORDER ONLY. NO C.O.D 
ONLY THE AOVERTISED RIVETERS 8 RIVET MIXTURES ARE AVAILABL 


K.L.RIVET DISTRIBUTORS 
4 CONSTANCE ST. MANCHESTER 15 


of Labour, Technical anq Scientific Register 
(К). 28, King St., London, S.W.l, quoting. 
D 546/1À. [9795 


REBUILT TV TUBES 


FULLY GUARANTEED 12 MONTHS 
Complete New Gun fitted in every Tube 
12* .. 24.0.0 Uu. c EDS 
г: 2851100 | 2 aes. .. SRO 
Immediate Delivery 
Allowance on Old Tube 
Carriage and Insurance 10/- extra 


NU-GUN TELETUBES LIMITED 


3 Lhe Mews, Duckett Rd.. Harringay, London, N.4. 
Telephone: MOUntview 2903 


TRANSFORMERS 


Since 1931 all types, single and 3- 
phs, буу to 12 КУА, over 1,000,000 
during the war, UL Output 
Transformers. 

SOUND SALES LTD. 
Works & Laboratories : 
West Street, Farnham, Surrey 
Farnham 6461 


WAL GAIN TRANSISTORISED PRE-AMPLIFIERS, 
for any purpose where it i» necessary to sinplíy à 
minute voltage Into useful output. Mang applivations, 
Supplied complete with 9v. battery, ete. Mono £5. 
Btereu or two mono channels, £7/10/0. New unit 
with tape equ4lieation WAL HI-GAIN, £7!10/0. 
WAL  D-MAG, professiona! hrad — demaguetiser, 
£210/00. WAL BULE ERASER, tape aud dlm, 
£7.18/6. WALTRAK pocket audi oscillator, pocket 
sized, £6/10/0. Full techoicel Ккайез. 

WELLINGTON ACOUSTIC LABORATORIES LTD.. 
Farnham, Snrrey. Farnham 6461, 


IBRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too smalt. List on Application. 


H. ROLLET & Co., Ltd. 
6 Chesham Place, S, W.I BELgravia 4300 


ALSO AT LIVERPOOL, Bla MINGHAM, 
MANCHESTEA, LEEDS 


Th 
° МА uccmicAL 


METERS, we can supply and repair 
within 7-14 days; to В.5.89: Moving 
coil, moving iron, electrostatic, thermo- 


couple, also multirange meters, meg- 


gers, pyrometers, etc. 


AUDIO EQUIPMENT, we supply 
and repair: Tape recorders, amplifiers, 
tuners, etc. 


Write or phone: 


311 EDGWARE ROAD,LONDON,W.2 
Phone: PADdington 4515 
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SOUTH SUPPLIES. 


(ELECTRICAL LTD.) 


90, HIGH STREET, EDGWARE, MIDOX, 
95, OLD KENT ROAD, LONDON, S.E.I 
72 BOROUGH HIGH STREET, S.E.I 
124, JUNCTION ROAD, LONDON, N.I9. 
POST ORDERS TO 
90, HIGH STREET, EDGWARE, MIDDX. 


VERDIK MK. 11, 10 watt amplifier and pre-amp’ 
£14/19/6. 


DANSON 540 8 watt amplifier. 
13 CHANNEL 
TURRET TUNER 
with valves 
BRAND NEW 


£1.9.6 


3-WAY "SLIM" CRYSTAL MIKE and table 

top stand. £2/8/-. 

Loin RECORDER MICROPHONES from 
6. 


£5/5/0. 


TRANSISTOR TAPE RECORDERS.  Bat- 
tery operated. £11/19/6. 
WALTERS TAPE RECORDER. Battery/ 


mains. (List 55 gns.) 27 gns. 
SPEAKERS, 2iin. 75/80Q 17/6; 3in. 15/-; 8in. 
15/-; 5in. 10,000 lines, 12/6. 
RADIO HEADPHONES (2,000 ohms). 
ТАЕ JACK and SOCKET. 
- pair. 
Up. Tk MULTI-METER. 10,000 O.P.V. on 
both A.C. and D.C. Ranges: D.C. voltage 0-6-30- 
120-600-1,200 v. (10,000 o.p.v.). A.C. voltage 0-6- 
30-120-600-1,200 v. (10,020 o.p.v.). D.C. current: 
0-1204A. 0-12-300mA. Resistance: 0-20K, 0-2 
Meg. (150 ohm, I5K at centre scale). Capacitance: 
0.005 to O.15uF (at А.С. 6 v.). ОесіБеіѕ: —20 
to +63db (600 ohms ImW, Odbm = 0.775 v.). 
Accuracy: D.C, voltage and current +2% f.s. А.С. 
voltage +4% f.s. Resistance +3% of coral scale 
length. Size 4tin. x 3jin. x lin., complete with 
test leads, battery and instructions, €5/19/6. 
JASON JTV2 Tuner Kit, £14/19/-. with valves 
£17/4/0. 
JASON FMT2. In kit form with free standing 
case with power pack. Including valves. £8/15/-. 
JASON FMT3. Variable tuner 88-108 me/s. 
Variable AFC control dual limiters, approx. 
80-mile range. Including valves. £9/19/6. 
JASON MERCURY И, switched FM/TV 
sound tuner In kit form for building into cabinet,- 
including valves. #10/10/-. Power pack kir, 
£2/14/9. 
5-VALVE POWER AMPLIFIER, £4/15/-. 
COE ER CABINETS. Bin. 19/6; 
Sin. 17/6. 
MULTLPU RPOSE VALVE FILAMENT TES- 
TER. Pocket size, battery operated. Instant 
check of all radio valves, all television valves, 
all TV and radio fuses, all pilot lamps, circuit 
continuity, built-in 7 and 9-pin valve straighteners, 
built-in battery tester. £1/10/-. 
TUBULAR BAFFLEEXTENSION SPEAKER 
for transistor radios, car radios, amplifiers. £2/17/6. 
2-STATION INTERCOM SET. Transistors. 
Battery operated. #12/12/-. 
PM24l POWER MEGAPHONE. ideal 
communication unit. Battery operated pistol 
grip switch, aluminium horn. #14/10/-. 
METERS. 0 to 504A 39/6; O to SOOLA 32/6; 
0 to ImA 27/6. 
VOLUME LEVEL INDICATOR (VU meter). 
€2/2/6. S. meter. #1/15/-. 
MODEL SP.I SOLDERING IRON. 30 watts. 
Complete with case. 18/9. 


KLAXON 


13/6. 


| BENSON’S BETTER BARGAINS 


PROJECTOR 
or FAN MOTOR 


220/250V. 
BRAND NEW 


£1.2.6 


Long and Medium wave FERRITE ROD AERIAL. | 
10/6, 

EXTRACTOR FANS. Ideal 
Bathrooms, Toilets, Offices, etc. 
£2/19/6. 


for Kitchens, | 
Brand new. 


D иа 


ALL THE ABOVE GOODS ARE BRAND 
NEW (NOT GOVERNMENT SURPLUS). 


WIRELESS WORLD 
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TECHNICAL TRAINING j 


een Radio and Electronics the New Prac- 
tical Way! Very latest system of experi- 
mentine with and building radio apparatus— 
* ays you learn''—Free brochure from Dept. 
W.W.ÍO Radiostructor, Reading. [0241 


ITY & GUILDS (electrical, etc.), оп "° No 
Pass—No Fee’ terms, over 95% successes. 
—For detalls of modern courses їп all branches 
of electrical engineering, applied electron:cs, 
automation, etc., send for 
book—free and post free.—B.1.E,T. 
388A). 29, Wright's Lane, London, W.8. 


TUITION 


ULL-TIME courses for P.M.G. Certificates. 
C.G.L.1., Telecommunications and Radar 
Maintenance  Certificates.—Information from 
College of Technology, Hull. [0111 


IND TV set troubles in minutes from that 
great book, The Principles of TV Receiver 
Servicing, 10/6, all book houses and radio 
wholesalers.—If not in stock from SUUM 
I.P.R.E., 20, Fairfield Rd.. London, N.8. 10089 


HE Incorporated Practitioners In Radio & 


Electronics (I.P R.E.). Ltd., Membership 
Conditions book:et, 1/-; sampie сору of 
LP.R.E. Official Journal, 2/-, post free.— 


Secretary. 20, Fairfield Rd., London. М.В. [0088 


IRELESS.—See the World as a radio officer 
ur the Merchant Navy; short training 
penoa low fees scholarships, etc., avai.able 
oarding and day students; stamp for prospec- 
tus.—Wireless College, Colwyn Bay. [0018 


V and Radio.—A.M.Brit.1.R.E., City and 

Guilds R.T.E.B. Cert., etc., on '' No Pass 
—No Fee” terms, over 95% successes,—For 
details of exams and home training courses 
(neluding practical apparatus) in all branches 
of radio. TV and electronics, write for 148- 
page Handbook—free—B.I.E.T, (Dept. 397A). 
29, Wright's Lane, London, W.8. [0016 


Rano and TV Servicing, all aspects trom 
basic principles, guaranteed coaching for 
City & Guilds, R.T.E.B. Cert., Briil.R.E., 
etc.: study at home under highly qualified 
tutors; no books to buy.—Write for free pros- 


vectus, stating subjects, to I.C.S., Intertext 
House, Parkgate Rd. (Dept. 442), London, 
S.W.1l. [0034 


е Hew and Why” of Radio and Electronics 
a made easy by a new, no-maths. Practical 
a 


t Postal Instructions based on hosts of ex- 
periments and equ'pment bulldiıngs carried out 
at home New Courses bring enjoyment as well 
as knowledge of this fascinating subject.— Free 
brochure from Dept  W.W.12, Radiostructor, 
Reading. {0240 


.M.I.Mech.E. A.M.Brit.IR.E. City & 

Guilds, G.C E., etc., bring high play and 
security ''No Pass—No Fee ` terms; over 95% 
successes.—For details of exams. and courses 
in all branches of engineering, buiding, elec- 
tronies, еіс. write tor 148-page Handbook— 
free.—B.[.E.T. (Dept. 387B), 29, Wright's 
Lane, London, W.8. 0118 


BOOKS, INSTRUCTIONS, ETC. 


Wes log-book for recording signals 
heard and worked, 112 pages 9МХ81п 
approved format. semi-stiff covers, eveel'ent 
value, 6/1 Дз! free, or callers, 5/4.—Webb's, 
Radio, 14, Soho St., London, W.1. [0021 


i ADIO Interference Supp:ecsion as" applied 

to Radio and Television Reception.” 
By G. L. Ste^hens, A.M.L.E.E. 2nd. Ed. Ап 
up-to-date gu de to the various methods of sup- а 
эгеѕзіпы electr.cal interference w.th radio and 
$elevis'on reception. Many practical applica- 
tions are given particular attention being paid 
to the rrob:em of interference at telev sion fre- 
^"uencies. Other chanters deal with the design 


and choice of suppressor components. methods 
of locating the source of interference, and sup- 
press'on at the receiver itself. 
all booksellers. 
Ltd. 
5.Е.1. 


10/6 net from 
By post 11 2 from Iliffe Books | 
Dorset House, Stamford St., London. | 


Until further notice business will be con- 

fined to ** callers оту” at Superadio's 

address. 

W. A. BENSON (W.W.), 135 Rathbone Road, 

Liverpool, 15. SEF £853. = 
"y 


Callers: SUPERADIO (Whitechapel), 
116 Whitechapel, Liverpool, 1. ROY 1130, 


ELECTRIC TOOLS 


Direct bulk purchase enables us to offer latest 0.200 
Black & Decker drill and 20 item multikit the lot 


for only 27/7|-, 2 yeare makers’ written guarantee. 


Hundreds of other electric tools, uttachmenta, 
appliances, transi-tor radios, and hand tools uil at traie 
prices. Catalogue 6d. stamps. Home trade and export. 
Our engineering rection now bas capacity available for 
all types of assembly and metalwork and wiring. 

К.Е,Р, PRODUCTS LTD., Ashmead Road, London, 5.E.8 
Tideway 2449. Callers welcome. Established, 83 years. 


As old as the 
** Wireless World’?! 


COMPONENT DISTRIBUTORS 


Guoranteed components— 
made specially for us:— 


1% tol. SILVER MICA CAPACITORS 
B4 standard values alwasgin stock. 
5-1000pF 94. 1200-2000рЕ 1/- 
2200-3000pF l3 3300-5000pF 1/6 
1фір. dia. POTENTIOMETERS ĉin. shaft 
10K, 25K 50K, 100K (linear), 260K, 500K 1M, 2M 
(log.) 3/-. With awitch 4/6. 
MINIATURE MAINS TRANSFORMERS 
Pri. 0-200-220-240 v. Sec, 250 v, 40 wA., 6.3 v. 1.5 amp. 
Stuck size 2} к 1{ x liin., 14/6. 


CELLULOSE WADDING for resonance damping, 40 ply 
86in, wide, 6 vd. roll 18/-, carriage 3/-. 
Sole distributors for this area. 


IMPORTED COMPONENTS 
Miniature High Stability Resistors 5% tol.- 

“ Preferred value " range (144 values, 120 to 10 MQ) 
d watt, i' x 5/32” or { watt, 46^ x 3/327 ....64. each. 
WIMA “ TROPYDUR ” PAPER CAPACITORS 
Fut oval shape. Small size. Glazed eurface. 

tol. 250V 500V mid. 
15 
22 
25 
33 
47 
.68 
1.0 


1- 1/1 


“SURPLUS " HIGH STABILITY RESISTORS 
Best makes. Largest sciection available. 145 standard 
values plus tuany others. 

55, 1W. 741. iW. 9а. 1W. 1014. 

2% 1W. 104. iw. 1/- 1W.]1/3 

1% 3W. 1/8 iw 1/6 1%. 1/9 
Ordinary Carbon Resistors 3W. 38., $W. 4d. Also 
Carbon and Wire wound up to 200W. Full list No. 5. 


AND OF COURSE, OUR OWN PRODUCTS 


BLANK CHASSIS 


Precision made [n our own works from commercial 
quality half-hard Aluminium. Two, three or four sided. 
SAME DAY SERVICE 
Of over 20 different forms made up to YOUR SIZE 
Order EXACT BIZE you require to nearest 1/16in. 
(Maximum length 35in., depth 4ip.). 
Specials dealt with promptly. 

SEND FOR ILLUSTRATED LEAFLET 
or order straight away, working out total area of 
material required and referring to tahle below which is 
for four-sided chassis Ір 18 в... for (16e.w.g. add 10%). 


48 sq. in. 4/- 176 sq. in, §/- 304 sq. in. ]19/- 
80 sq. In. 5/- 208 sq. in. 9/- 836 вд. ы 13/- 
112 sq. ід. 6/- 240 sq. in. 10/- — 368 eq. In. 14/- 
144 ва. In. 7/- 272 sq. in. 11/- and pro rata 
P. a Р. 2/- 2/6) P. & Р.2/612 9) P.a P.9/9(3/-) 
Quantity and trade discounts. Finishes arranged for 
quantities of 25 or over. 
FLANGES (Pn., lin., or jlp.), 6d. per bend. 
STRENGTHENED CORNERS 64. each corner. 
PANELS 


Any size up to Sft. at 4/6 sq. ft. (16 m w.g. 5/-). 
P. & Р. (sq. in. 72 1'- «1 3); 108 1/9 (2/-y; 144 2/- 
(2/6); 432 2/8 12/9); 576 2/9 (3/-). 
*k Prices in brackets are jor P, & Р, on 16 s.w.g. 


THE WELL-KNOWN 
COOPER-SMITH 
HI-FI AMPLIFIERS 


Each the best in its class— 
yet you can build it yourself! 


KIT 
STEREO Control Unit .... £12 12 
STEREO Main Amplifier .. £13 13 
Mk. If Control Unit £7 
B.P.l. Main Amp. 10/12 W. £12 
** MAGNUM ”, 20 W. Power 


Amp. £21 2 
*PRODIGY'6/9W.Intezrated #19 10 
*BANTAM'3/AW.Integrated. £7 10 


Building Instructions 2/6 each. 
(Bantam 1/6. Magnum Б/-). 


17 
5 


Please add postage for all orders under £2 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone: Paddington 5891/7595 
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ALL MULLARD - REVACUUMED REBUILT 
MAZDA  BRIMA 3 e 13 Mths. 
CATHODEON G/tee 6 Mths. G/tee 5. 
COSSOR etc. 12/14 inch £3 0 0 12/14 mch £4/10/- 
CRTS rebuilt im our 15/17 inch £3 0 0 15/17 inch  £5j-j- 
own Factory. New 2l inch £5. 0 0 21 inch £1I-|- 


Mullard and U.S.A. 


@ ised. (Bowl allowance if returned in good condition.) 


VISIT OUR NEW 13 CHANNEL T/Vs. 


PEAK QUALITY 


NEW LOW PRICES | 
GUARANTEED Tubes т 


TABLE AND CONSOLE MODELS. 


ALSO 12in. 5 Chen, T/Vs 50!-. 
ELAND HOUSE 21 PITLAKE, CROYDON, 
MARLEY SUPPLIES SURREY. ты; CROYDON вао 


MW31/74. MW36/44 


MARINE 
RECEIVERS 


specially constructed for vessels 
with 12/24 V. supply, or as emer- 
gency receiver. Extensively used 
on Norwegian ships and vessels. 


NEW TYPEJ 
G/tee 12 Mths. 


FAMOUS MAKES. Carriage, etc., 19/6 | 
SHOWROOMS Huge purchase direct from source enables us to offer Please apply for further information. 
OPEN ALL DAY unequalled value. tobe ins сошріаіе s untested and 
t teed to be in working order. 
SATURDAY aS i2in пагар o 14in. £5 10 oe 17in. £9 10 0 VESTFOLD RADIO-ELEKTRO AJS 


HORTEN, NORWAY 


Send us your enquiries for al! types of 


QUARTZ CRYSTALS 
for: 
RADIO FREQUENCY CONTROL 
FILTER PURPOSES 
ULTRASONIC PURPOSES 


METALLIZED TO SUIT REQUIREMENTS 
ANY SHAPE AND SIZE CUT TO SPECIFICATION 


PIEZO LIMITED 


26 St. Albans Rd., Watford, Herts. Tel : Watford 27808 


THE HIGH-FIDELITY 
MAIL ORDER SPECIALISTS 


GOODS DESPATCHED BY RETURN 
Carriage, Packing & Insurance (U.K.) FREE ! ! 


AMPLIFIERS . TUNERS , SPzAKERS . MOTORS . PICKUPS . MICROPHONES 
CABINETS . TAPE RECORDERS 
QUAD, LEAK. ROGERS, DULCI, ARM:TRONG, 


CHAPM AN, JASON, WHARFE- 


S, B. J., PHILIPS, LUSTRAPHONE, RECORD HOUSING, FERRO- 
GRAPH, VORT zX10N, BRENELL, WEARITE, TANNOY, LOWTHER, ЕОКЕТ1Е, 
FI-CORD, S.M.E, ETC. 
Hire Purchase Terms available € ''Comparator'" Demonstrations 
WORLD WIDE EXPORTERS 
OVERSEAS ORDERS SENT FREE OF PURCHASE TAX * 
AND SHIPPED PROMPTLY AT MINIMUM COST 
C. C. GOODWIN (SALES) LTD. 
(Dept. W.25) 7 THE BROADWAY,WOOD GREEN, 


LONDON, N.22. „ури. Tel. BOWes Park 0077/8 


SOUTHERN TECHNICAL SUPPLIES 
TRANSFORMERS FOR ALL MULLARD AMPLIFIERS 


OUTPU£Z TRANSFORMERI (Secondaries for 8.75 and 15 ohms) 
5-10 amp. ultra linear, 8,000 ohm. 43% tappings, 30/-. P/P. 2/6. 
T.162. 5-10 amp. and Osram 912, 6,600 ohm. 20% tappings, 30/-. Р/Р. 2/6. 
T.142, 7 watt stereo amp., 9,000 ohm. 20% tappings, 26/-. Р/Р. 2/6. 
T.140, 3 watt amp., type A tape amp., 3 watt stereo, 5,000 ohms, 12/-. P/P. 1/6. 
MAINS TRANSFORMERS (Primaries 240-220-200; 0-10 v. 50 c/s). 
T.55. 5-10 amp, and tuner, 300-0-300 v., 120 mA., 6.3 v. 2.0 a. 6T, 6.3 v. 2.5 a., 
6.3v 1l a., 39/-, Р/Р. 3/-. 
T.58. 0-10 amp. 300-0-300 v. 100 mA. 6.3 v. 2.5 a., cT 6.3 v. 1 a., 29/-. PR. ot 
T.101. re E CHE D. loading, 300-0-300 v., 150 mA., 6.3 v. "4 a., eT., 
a. la. P. 3/3 
T.143. 7 watt stereo [o 0-250 v., 150 mA., 6.3 v. 4 a. cT., 6.3 v. 1 a., 33/-. Р/Р. 


/-. 
Т.141.  3-watt, 300-0-300 v., 60 mA., 6.3 v. 1 a., cT., 6.3 v. 1 a., 22/-. УЕ 2/6. 
TRANSISTOR TRANSFORMERS. (Drivers for Single Ended Push-Pull. 

T3283. Ratio 3.6: (1 1) Two OC72's 200 mW., 10/-. P.P. n. 

T284. Кайо 5.5: (1+ 1) Two OC81's 500 wW., 11/-. Р.Р. 9 

All transformers, fully guaranteed, al] shrouded “tally except EAT and Transistor. 
Write tor our fully illustrated catalogue, with all data, 

SPECIAL OFFERS T44 and T55, 59/-; T143 and two T142's, 82/-. Р/Р, 4/- on both. 
Mullard's latest Publication detailing the complete range. *CIRCUITS FOR AUDIO 
AMPLIFIERS,” 8/6. Р/Р. 1/-. 

MULLARD REFERENCE Manual of Transistor Circuits 19/8. Р/Р. 1/-. 


SOUTHERN TECHNICAL SUPPLIES, 83, Station Road, Portslade, Sussex 
|m a 


KEEP IT COOL... 


with this inexpensive 


Axial Flow Cooling Fan 


Only 4jin. overall dia., 24in. overall depth, 
ideal for reliable, efficient. ventilation of all 
radio and electronic equipment. Easily 
mounted in any position for air intake or 
extraction. Designed for quiet, continuous 
running. 


ONLY Leaflet available from Mfrs.: 
2,7'6 JONES &sTEVENS (WW) LTD 


p. & p. 1/6 (Specia! P.O. Box 35, Eastern By-Pass, 
pricesforquantities) — Littlemore, Oxford. 


(COLDHEADING) LTD. 


SPECIALISTS IN ALL TYPES OF 


RIVETS 
PINS 
STUDS etc. 


WRITE FOR LEAFLETS TO 
S.B. W. (COLDHEADING) LTD. 
CRAWLEY, SUSSEX 

TEL: CRAWLEY 28765 (9 lines) 


элеппезипв=зпээвз»=4аваэваавеяанаав=»звпвевваптәввавеаз®зләввзазвевтава! 


TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 


CHOKES TRADE ENQUIRIES WELCOMED 
SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC. 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 


CONTRACTORS TO G.P.O., M.O.S., L.E.B., 
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY 
LIVINGSTONE 2261 EST. 1933 
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LYONS RADIO LTD. 


RADIO RECEIVERS TYPE RAY-5. An ll-valve 
specia! purpose fixed frequency (26.5 mc/s) American 
recelver unit. Housed in black crackle aluminium 
case, size 12 х9 x8in., weight 18 ibs. Fitted 24 v. 
D.C. Input rotary converter giving eupply of 250 v. 
. D.C. at 120 mA. output, octal based, 7.8 mc. plug- 
in crystal, output level meter scaled 0/2 v. А.С, Valves: 
2-128N7, 3-6AB7 and 1 each 6H6, 12J5, 128RT7, 
6AC7, 128)7, 12AS. Brand new condition (no data 
: avallable) “Give away " PRICE only 37/6. Carri- 
age 0/-. 

ROTARY TRANSFORMERS. 
x 3in. dia. 

Туре 31. Input 12 v. D.C Output 250 v. at 125 mA. 
PRICE ONLY 12/6. 

Type 32. Input 12 v. D.C. Ontput 500 v. D.C, at 
65 mA. PRICE ONLY 7/8. Post elther type 3/-. 
SUPPLY UNITS W/S.19 Mk. 3. Rotary transformer 
units in metal case 10 х 8 х біп. Input 12 v. D.C. 
Output approx. 220 v. D.C. at 125 mA. and 450 v. 
D.C. at 65 mA. PRICE ONLY 2]/-. carriage 5/6. 
MODULATION INDICATORS. These are battery 
operated ex-Govt. Test Sets in neat metal cases 11) x 
7E x Glin. Fitted with 2}in. dia. 0/500 microammeter, 
1 mA. meter rectifier, triode valve, etc. These unita 
should also serve as an excellent basis for a üirst-ciasa 
valve voltmeter. PRICE ONLY 35/.. Post ij-. 
COMPONENTS FOR BATTERY CHARGERS AND 
MODEL RAILWAY SUPPLY. 

A good range available, все our advert. in W/W, 
October issue, page 146. 


3 GOLDHAWK ROAD, SHEPHERDS BUSH, 


LONDON, W.12 
Telephone ; SHEpherd's Bush 1729 


Bize of both 6in. long 


THE FASTENER WITH ENDLESS 
APPLICATIONS - SIMPLE - POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS ТО SUIT 


CUSTOMERS' REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


Illustrated brochure and other information 
will be gladly sent on request 


DEPT, "W.W." 
Oddie, Bradbury & Cull Ltd., Southampton 


Tel. 55883 Cables; Fasteners, Southampton 


'PHONES OR INSERTS 
WANTED 


IBAS, ІВАТ5, DLR5, or any sound powered 
Earphones wanted Urgently. Either pairs, 
single, or inserts. Any quantity. 
Please state price and quantity. 
CONCORD ELECTRONICS 
210 Church Road, Hove, Sussex, England. 
Tel: HOVE 35296 
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LAWSON 


LAWSON TUBE MTH NEW SILVER 
ACTIVATED SCREEN AND 
OT "MICRO FINE” ALUMINISEO 


DIRECT REPLACEMENT 
Reprocessed TV TUBES 


12 MONTHS FULL REPLACEMENT 
GUARANTEE 


ENGINEERS WITH 
EXPERIENCE 


Know that as a television tube gets old not only does it becorne 
low emission but the light efficiency ot the phosphor screen has 
also seriously deteriorated (up to 10% per year). This deteri- 
oration of the screen obviously continues if the tube is only 
rebuilt or regunned. Don't risk a "dead screen”. Enjoy the 
brilliant, crisp, high definition of a Lawson Tube. Tubes 
which are absolutely BRAND NEW throughout (excepting the 
glass) and which incorporate the very lacest CRT developments. 
New silver activated screens, * micro fine '' aluminising. high 
efficiency gettering. brand new direct replacement electron 
guns by Britain's premier manufacturers, Mullard, Mazda, 
Emiscope, Вгітаг, Emitron, E.E., Cossor, etc. 
ALL MAKES AND TYPES FROM STOCK 


LAWSON, The ONLY replacement tubes for which all types are 
guaranteed, correct and direct plug in replacements. 


12" — £4:10:0 Ed eR 
14 = £5 : 5 E 0 Gladly retunded if you 
15"-17" — £5:15:0 


wish to return your old 
CARR. & INS, 7/6 


75 


LICHT 
DUTPUT |. 


о 


2% 
SIMILAR TUBE REBUILT 
OR RECUNNEO BuT NOT 
RESCREENED 


BRILLIANCE CONTROL —e- 


EXPRESS SERVICE 

Orders received by 3 p.m. are dis- 
patched same day. Special direct 
services to Ireland and Scotland, 
including Eire. 


YOU HAVE A CRT PROBLEM? 
OUR ENGINEERS ARE SPECIAL- 
ISTS—MAY WE HELP. 


LAWSON TUBES 


156, PICKERSLEIGH ROAD, 
MALVERN, WORCS. TEL.: 3798 


tube 
(excepting 12") 


KEYSWITCH Cz 


SALES MANAGER: 


IRONGATE WHARF RD., PRAED ST., LONDON, W.2 
Telephone : PADdington 2231 (6 lines) 


DELIVERY 


|LINE OUTPUT TRANSFORMERS 


Guaranteed 12 months. 
Carriage Free. а m DR ллы 
Я u . B; 12А, B; TV. . 
Passenger Train despatch. л BURG ERNE en ome Fs 
TVI2AM; TV22, 24; TRG24, TUG24 .. 60/- 
Completely Rebuilt NEW Cossor, 930, 931, 933, 934, 048, etc. .. Б8/- 
Rescreened, Aluminised ШЙ. ЗАБ б E TEC OH TRO nc S 
Mita... 5 0 MW 36-24]44 £6 6 (у|Ретпгоп. 841, 2, 3; 941 to 945 55J-1 
1S-17in. £5 10 0 MW 43-69 єт т olr БОТ Ва Поа аара НТА... para 
; we erranti. h б Ё i à 
alin. шш... £8 0 0 CRM 1712} 1492, T1205, T1216, T1295, T1325, 
ASTOUNDING BARGAIN! = The a -— T1405, T1415, T1425, T1505, T1825 .. 65/- 


Murphy. V114C, V116C, VI18C ..... 45/- 


“CLARION ” Transistor Battery Tape V120C, V180, V178, V200, V202C 57/6 


Recorder,  Push-button controls, 3f V240, 250...... 62/6; V214,918 .... 69/- 
1.р.я. Portable. Durable plastic case. Dy Philips, 1114 ОЕ/ОМ, 1115 U, 1437 U, 

List price 25 Gna. Complete with Mike “siw 1446 U, 1726 U, 1746 U, 1747 U ...... 65/- 
and Tape.Our Price ONLY 1 6 gns 883A, 463A, 563A, 063A ...... . 60/- 
Carr. 7/6. т Pye. LV30, 16T, C817, VTI7 ... 60/- 


CTM4, V4. УТА, V7, УТ? ..... EO d 52/6 

Ultra, 814, 815, 817, 915, 917, V WBO, 

Y/YA730, YVW84, VWY720, V710 

(complete assembly with U25)........ 

14/53, 15/60, 17/50, 17/53, 17/60, 17/63-4, 

17/70- 1-2, 21/50, 21/60, 21/70-1-2 ...... 
Add 2/6 Postage. 


WESTWAY RADIO 
S.A.E. with enquiries please 
5 Westward Way, 
Preston Road, Harrow, 
Middx. 


To 


MINICOIL PRODUCTS 


Manufacturers of:— 
Miniature Precision Coils to specification. 


Chokes, Delay Lines, Pulse Transformers etz. 
Also Stockists of Ferrite Material, Coil 
Formers, Copper Wire, Insulating Tape, etc. 


2A MAXWELL ROAD, PORTSMOUTH 
Phone : Portsmouth 33330 


MALVYN ENGINEERING WORKS 
Engineer fo the Radio and Elecironic Industries "| 
Manufacturers of : Chassis, Small 
Pressings, Machined Components, 
Wiring and Mechanical Assemblies, 
to specification. 
Single and Production Quantities 
7 CURRIE STREET, HERTFORD, HERTS. 
Telephone : Hertford 2264 


3 А.р LOUDSPEAKER 
A.W ENCLOSURES 


SHERWOOD TYPE ог 
Goodmans 12° Speakers 
£15-10-0 


A. DAVIES & CO. 
(CABINET MAKERS) 
3Parkhil, Piace (off Рагкћіи 

Road) London, N.W.3 
GULliver 5775 
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<7 VHF& UHF 
O (АМ & FM) 
СӨР Communications 
cS NÉ Receivers 
ES Model 77OR. 
< 19-165 Мс. 
Model 77 ОИ. 
co 272 150-500 Mc/s. 


Please write for full Technical Specifications to the Manufacturers 


STRATTON & CO. LTD., BIRMINGHAM, 31 
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—with the best of all possible 
solders—Ersin Multicore, the most ` 
widely used solder in the U.K. 


тие on th 
: ted to write 
ians are nVerer-heading for the 


booklet on d 77 
«p.C.L. 101° —an illustrate 


i the “ 
iving toll d i soldering 


complete 
» 

5 d ер'— 
«prsin Multicore Score, ЭШЕ ges, 
Data on melting, pon lders. 

c. of Multicore so 3 


SPECIAL HIGH AND 


d 
na Savbit Alloy 
| а ме Еч об о Ый аі алоо of 
i i а i 
Savbit Alloy with oper 
| POINT SOLDERS 


Comsol (Melting point 
296°С) 

P.T. (Melting point 
232° 

L.M.P. (Melting point 


SO Savbit is made under sole British 
тс; (Melting point Licence of Patent No. 721881 
145°C 


| : Ersin Multicore Solders are covered 
; == " £ by Patents Nos. 433194; 675954; 
See advertisement on inside 704763 sh 

page for details of further k 


Multicore products and gift 
| Suggestions. 


la. -— aw 


—— =. 


MULTICORE SOLDERS LIMITED 


- MULTICORE WORKS, - HEMEL HEMPSTEAD - HERTS ] Telephone : BOXMOOR 3636 


